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Finders That Fumble- 
Eyes That Do Not See 


Have you ever reckoned the cost of fingers that fumble and eyes that 

; do not see? Not because the fingers may become physically disabled 
or the eyes optically impaired, but because correct illumination, one 
of the cheapest things in plant operation, is not provided. 


Under correct illumination, the fingers that fumble become deft; the eyes that do not 
see gain clear vision. Time is Conserved, Production Increased, Spoilage Reduced. 
The man and the work get along better together. 


Look over your town; take this message into the factories, along with a foot-candle 
meter; and present the cold facts to the men most interested in increased production. 
The response to your recommendations will be mighty profitable and open up new 
business connections that will be permanently and mutually satisfactory. 










There’s a Benjamin reflector for every industrial lighting requirement. 
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Model 45 


Shielded 
Portable Direct Current Instruments 


are permanent magnet, movable coil Instruments 
especially intended for use where stray fields must, 
of necessity, be contended with. 


Having an accuracy within % of 1 per cent of full 
scale value, these Instruments meet the requirements 
of general practice, particularly as they are con- 
tained in substantial carrying cases which protect 
them against damage through hard usage. 


Bulletin 501 gives complete information. Write for it. 


Weston Electrical Instrument Company 
13 Weston Ave., Newark, N. J. 


Branches in the Principal Cities throughout the World 


New York Buffalo 
coisege Minneapolis 
Philadelphia New Orleans 
Boston Jacksonville 
Cleveland Seattle 
Detroit a wom Toronto 

St. Louis ne ii wa 7 . Montreal 
San Francisco Halifax 
Denver Winnipeg 
Cincinnati Vancouver 
Pittsburgh . Calgary, Alta. 
Richmond y ar ' 


Model 45 
Shielded 
Portable Direct Current Voltmeter 
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Co-operation That 

Co-operates 

O-OPERATIVE trade movements, such as are in 

effect in California and have spread into the North- 
west, the Mountain States and the East, require one 
principal condition to assure success. That condition is 
the gaining of the public’s confidence by the electric 
utilities. In the public’s mind the electric utility is 
largely the electrical industry. Since an important 
benefit from these co-operative campaigns is the crea- 
tion of a favorable public attitude toward the industry, a 
most fruitful work can be done by the utilities. Correct, 
complete and thorough education of the public in all the 
business of the utilities will turn the trick. That is 
the essence of co-operation. 


EEE 


Recognizing the Industrial 
Electrical Engineer 


T WAS not long ago-when the industrial employee 

in charge of electrical: work was looked upon simply 
as an expert wireman. At that time also the manage- 
ment took a rather dictatorial attitude in the buying 
of electrical equipment and based its decisions on super- 
ficial economies or immediate needs. Little faith was 
placed in the opinions of the “electrician.” How changed 
are present conditions! Interview the industrial elec- 
trical engineer of today in any one of the newer and 
more modern of industrial plants and you will dis- 
cover a professional man in a real business office—the 
same man in the same general organization, but trans- 
formed through a well-merited recognition. Buying 
conditions have also changed. Today the industrial 
electrical engineer is exerting a powerful influence in 
plant layout and operation and in the adoption of new 
production methods. In a recent issue we presented a 
study of a plant distribution system that is indicative 
of this new status. The judgment of the industrial 
engineer is now accepted by the management with full 
recognition of the results that are possible in production 
economies as well as in reduction of installation and 
operating costs. 


Itinerant Committee 

Meetings 

EOGRAPHIC divisional committee work in the 

National Electric Light Association is benefiting in 
lasting ways those who attend. The value of informal 
conferences and discussions among the men who are 
identified with an industry advancing with rapid strides 
is almost beyond computation. It costs a lot of time and 
money to attend committee meetings, especially where 
these are held first in one place and then in another, but 
the “close-ups” of local problems and the direct inter- 


change of ideas which go with these occasions when well 


planned and managed are of immense value. The prac- 
tice of holding such meetings here and there instead of 
in a single district center makes for breadth of interest 
and new enthusiasm. No central-station executive 
should maintain a policy of too great economy in rela- 
tion to the attendance of his leading department heads 
when they are selected to represent the company in the 
discussions that come up on such occasions. 





Automatic Rate Adjustments 

Help Public Relations 

NTIL the war-time upheaval in prices turned the 

plane of central-station rate development end on 
end, many companies took pride in the fact that their 
revisions had always been downward. The introduction 
of the coal clause and later of the oil clause into many 
power contracts.solved the rate problem temporarily for 
not a few utilities and offered the industry an auto- 
matic means of adjustment in the face of changing 
costs. If rate revisions could have continued down- 
ward, their announcement would have continued to 
please the public as a matter of course. An upward 
movement of rates is “a horse of another color,” and 
the job of establishing such a change is generally one 
which the central-station manager completes with a 
huge sigh of relief. In times like the present it should 
be far simpler and less costly from every point of view 
to revise rates automatically upon a cost basis than 
to put into effect at more or less irregular periods 
sharp and perhaps sweeping changes which resound 
from the housetops and tend to draw the fire of cus- 
tomers from all over the system. It is really too 
bad to have to go through the burdens of a rate 
hearing or of a rate change justification more than 
once or twice in a decade. 





Strength Must Not Be Sacrificed 
in Rural Lines 


URAL transmission lines should be low in cost with- 
out being cheap in construction. By cheap is meant 
slipshod, careless work that may be low in first expendi- 
ture but will be high in maintenance costs. In too much 
of the discussion of the past year or two the assumption 
that there is a radical difference between rural and city 
construction has been made. The only difference is that 
in city construction lines are built to carry much heavier 
mechanical loads than those originally imposed, because 
it is known in advance that growth will require con- 
stant addition of circuits. In rural construction the 
original mechanical loads are small with little or no 
chance’of increase; therefore rural lines should be con- 
structed to carry only these loads, which means that 
lighter poles, hardware and other equipment can be used 
with no sacrifice in relative strength and consequently 
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no sacrifice in life and no imposition of heavy mainte- 
nance charges. 

When construction that reduces the relative strength 
of rural lines compared with city lines is adopted, the 
probability of heavy maintenance charges and poor 
service is at once created, bringing an ultimate severe 
penalty in excessive operating costs and loss of public 
confidence that cannot be measured in dollars and cents. 
This has been fully realized in the Western sections of 
the United States, and types of construction, light yet 
sturdy, low in first cost and also low in maintenance 
costs and as long in life as city lines, have been developed 
for rural and irrigation service. There is a growing 
realization of the fact in other parts of the country, but 
a much keener appreciation is needed if future trouble 
is to be avoided. Not the development of entirely new 
specifications but an intelligent application of those now 
in use will produce the result. 





Interconnection Possibilities 
in Philadelphia District 


N AWAKENING of interest in interconnection proj- 
ects has resulted from the various suggestions for 
super-power stations connected to existing sources of 
supply, and many investigations of such possibilities in 
various localities have been made. A review of one of 
these, by R. B. Mateer, regarding the situation in the 
general vicinity of Philadelphia, is published this week. 
The field here considered is that covering a radius 
of perhaps 125 miles (200 km.) from the city, and the 
details specially considered are the economies of inter- 
connection and of unification in the operation of exist- 
ing utilities. According to this investigation, which 
includes twenty-five available generating stations with 
a total yearly output of more than 200,000,000 kw.-hr., 
interconnection and the shutting down of the inefficient 
stations, except as they might be needed to carry peaks, 
would result in a fuel saving equivalent to nearly $350,- 
000 a year. Such a saving would justify an expenditure 
of $3,000,000. An expenditure of a little more than 
$5,000,000, which would be approximately the amount 
necessary for taking in the full radius already men- 
tioned, will assure a spare capacity of more than 200,- 
000 kva., a reserve capacity of more than 50,000 kva. and 
a fuel saving of nearly $680,000, in the opinion of Mr. 
Mateer, who concludes that the expenditure for 60,000- 
volt tie lines would be justified. Working on a still 
larger scale, he adds, and perhaps including a big 
mouth-of-the-mine plant and a 220,000-volt trunk line, 
an investment of about $50,000,000 would seem to be 
justified by the saving. 

Assuming that all conditions and benefits have been 
taken into account, the figures look favorable for a 
development on a large scale in this region. Of course, 
through co-operation between the managements of 
neighboring utilities, unification of frequencies and 
voltages and a gradual building up of regional centers 
over perhaps a radius of 200 miles (320 km.) are 
necessary. Many details would have to be worked out 
concerning the financing of the proposition and the co- 
operation of the interests involved; but, on the whole, 
the region dealt with by Mr. Mateer appears to be a 
very favorable one for trying out the plan on a large 
scale, particularly because its full development would 
render possible the utilization of relatively low-grade 
coals and afford vast relief in the transportation diffi- 
culty now so keenly felt in the distribution of fuel. 
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Continuous Campaign for 
Local Investment Is Advisable 


N THE second installment of W. H. Hodge’s discus- 

sion of the public utility financial problem, elsewhere 
in this issue, useful suggestions are given to those 
undertaking to solve it. The desirability of local con- 
sumers owning company securities is_ self-evident. 
There is every reason why a public utility should 
encourage such investment by those whom it serves. 
Experience has shown that nothing is more irritating 
to a community than the feeling that its electrical 
supply is being administered by a group of outsiders 
for their sole benefit. It creates an impression, true or 
false, that the community is being exploited, and this 
impression acts unfavorably in all the relations with the 
public. When, however, a supply company has a large 
group of stockholders who become personally interested 
in its success, every individual concerned becomes a 
power for good in maintaining proper public relations. 
He feels a direct interest in the continuing prosperity 
of the enterprise and comes to understand more and 
more fully its true relations with those whom it serves. 

As Mr. Hodge very properly indicates, there is no 
universal road to success in the local distribution of 
securities. Every company needs at times fresh funds 
to take care of its growing necessities, and if the securi- 
ties can be handled locally the money can generally be 
obtained on better terms than when the bonds are 
underwritten by distant bankers and sold in the general 
market. Whether a hard drive for the quick raising 
of capital in the local market is good policy, seems 
open to some question. A strenuous effort to raise 
money at any time is troublesome, whatever be the pro- 
posed source of supply. Where a little foresight can 
be exercised it would seem that a continuous selling 
program is the more desirable method of taking the pub- 
lic into partnership. The mere understanding that 
the utility is desirous of local support and of making 
its consumers sharers in its fortunes has a wholesome 
moral effect. 


Usually it is found desirable to carry. out a program 
of this sort with a systematic arrangement for partial 
payments, so that not only the ordinary investor but 
those who would otherwise be stowing away cash in 
savings banks at 4 per cent may be directly benefited. 
A well-managed electrical supply company in a com- 
munity which makes any pretensions to prosperity is 
almost universally a good investment to one who can 
thus get in, so to speak, on. the ground floor. A stock 
or bond yielding 7 per cent is momentarily not in great 
demand, since sound investments on slightly better 
terms are temporarily available, yet this figure is one 
which by and large is a good one, and a safe stock 
issued by a local utility of good standing becomes a very 
sound investment. Of course, there has been a period 
of somewhat reckless aggregation which has damaged 
the reputation of some electrical securities. The facts, 
however, are generally locally known, and nobody can 
detect the symptoms of overcapitalization more quickly 
than the company’s immediate neighbors. 

A company which seeks local support must seek it 
with ®lean hands, and in the vast majority of cases it 
can do so. In such case a well-planned continuous 
campaign for local investment would seem to be a very 
sound policy, quite certain to lead to better public appre- 
ciation and the continued prosperity which this kind of 
relationship implies. 
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Localized General Illumination 
for Specialized Industries 


HERE are certain fundamental principles of good 

lighting which must be observed regardless of the 
particular application involved. For instance, glare 
should be prevented in all lighting designs, because its 
effect on acuity of vision is very nearly the same 
without reference to the specialized illuminating prob- 
lem. Each industry, however, has its special problems. 
This is illustrated on another page in the discussion by 
A. D. Bell of the proper illumination of a printing 
plant. Here is found a need for local high-intensity 
lighting for such work as typesetting and for the use 
of daylight lamps or éolor-matching units for color- 
press work. Unfortunately, it has been rather a slow 
process in this somewhat conservative industry to get 
away from the individual drop lamp for the high- 
intensity local lightinge. However, it is obviously im- 
practicable as well as inefficient to carry general lighting 
for a composing room to the high intensities required 
for such exacting work. Therefore, a somewhat new 
application has been worked out—localized general 
illumination. Each rack where typesetting is done by 
hand is illuminated by two standard-dome reflectors 
hung about eight feet above the rack. The intensity 
obtained on the work where 100-volt type C lamps are 
used is 12. foot-candles. In this way the old-style 
drop lamp, with its attendant loss of time through 
adjustment, has been eliminated. Thus it has been 
possible all through the printing plant to combine the 
elements of good lighting and yet meet the specialized 
needs of a particular industry. 





Is Grading System 
Insulation Effective? 


NE very interesting feature of the protection of 

the Swedish state lines, as brought out in this 
issue, is the use of graded insulation not only with the 
idea of distributing the electrostatic stresses over the 
insulator string but of providing something akin to a 
fusible plug in a boiler by intentionally having the 
weakest points of the line at switching stations and 
similar places easily accessible and under watch. Horn- 
gap protection is not used in connection with these 
safety points, since in order to make it effective it has 
to be set so closely that the gaps are apt to spill over 
and cause trouble on provocation far less than that 
required actually to jump an insulator, hence causing 
interruptions from relatively trivial causes. In a sim- 
ilar way special attention is paid to the insulating of 
the bushings and series apparatus and to the trans- 
former windings, all of which present much larger 
factors of safety than do the switching-station insula- 
tors. Finally, the line insulation is made as strong as 
economical construction permits. The result of this 
general grading system has been to minimize trans- 
former and other faults which might cause protracted 
interruption of service. It certainly would seem, how- 
ever, that a better and more convenient safety valve 
might have been provided than a busbar insulator 
without running into the faults found with the horn 
gaps. 

The generator equipment has had a most remarkable 
record since in the whole group of installations running 
back over six or seven years there have been’ but three 
failures in the windings—one in a stator and two in 
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rotors, due directly to moisture during the period of 
construction. Among the bigger transformer units 
there has been singularly little trouble, but transformer 
equipment purchased during the war proved decidedly 
poor, a good deal of trouble having been experienced 
with 20,000-volt transformers of moderate output. 
Faults developed even to the extent of forty per 
hundred transformers in a single year, the disastrous 
results of war substitutes in the construction being 
thus made evident. 





Dissipating Heat Generated Inside 
of Machines 


NE of the limitations to the output available from 

a given dynamo-electric machine lies in the 
internal heat insulation. The heat which is liberated 
within the machine, by. reason of its energy losses, 
becomes partially bottled up within the structure and 
raises its temperature to the limiting value. If the 
internally generated heat could escape without any 
impediment, the temperature elevation of the machine 
would become negligibly small and would not set a limit 
to the output. Great advances have been made during 
recent years in methods for dissipating the internally 
generated heat, as, for example, by more thorough ven- 
tilation; but there is still much room for improvement. 

Heat generated in the laminated mass of steel form- 
ing the core body of a machine can escape both along 
the laminations and across them from one to another. 
The thermal conductivity is naturally much greater 
along the sheets than transversely. The electric insula- 
tion which has to be inserted between the laminations 
is, moreover, thermal insulation, or substance of low 
thermal conductivity, as compared with metal, and 
hence the transverse thermal conductivity is relatively 
very small. It would help the general dissipation of 
heat, and the lowering of the temperature in the steel, 
if the transverse thermal conductivity could be im- 
proved without at the same time improving the trans- 
verse electric conductivity. 

The tests described in this issue by T. S. Taylor go 
to show how the transverse thermal conductivity may 
be materially improved by mechanical pressure. If the 
laminations are pressed tightly together, the air con- 
tained in the crevices between them will be more or less 
squeezed out, the insulating films will be rendered more 
homogeneous in composition, and they will be thinner, 
all of which tends to improve the thermal conduction. 
The laminations should, of course, be in good mechanical 
shape and free from sharp burrs or projections, as 
otherwise the same mechanical pressure laterally ap- 
plied will tend to break down the electrical insulation 
and increase materially the eddy-current losses. 

The method and details of apparatus used in the test 
are very interesting, involving a combination of ther- 
mal, electrical, mechanical and mathematical principles. 
They are well worth careful consideration. Some of the 
units employed, such as the watts per inch and per 
degree centigrade, sound somewhat incongruous; but 
the facts are of more importance than the units. 

It is by such studies as these that dynamo-electric 
machines become capable of improvement in design, 
construction and service from year to year, instead of 
remaining in a perpetual rut. The fact that manufac- 
turers make such investigations is an asset to them, 
because they inspire their customers with confidence. 





William Charles Lawson Eglin 


Who effected the establishment of N. E. L. A. company sections and under whose direction the 
electric system of Philadelphia was unified and standardized 


like many other 


HILADELPHIA, 
large cities, in its early years grew 


up as did Topsy. There were many 
electric systems, and these gradually be- 
came consolidated into what is now 
known as the Philadelphia Electric 
Company. To harmonize all of these 
elements electrically involved virtually 
the rebuilding and rearranging of the 
entire service. This unification and 
standardization was designed and suc- 
cessfully accomplished under the di- 
rection of W. C. L. Eglin. Such work 
has more than local interest. It 
reaches out nationally. Without such 
unified systems the entire principle of 
interconnection would probably fail. 
Furthermore, it is doubtful whether 
American electrical manufacturers could 
have gone ahead so rapidly had they 
had to deal with non-unified systems in 
our large communities. 

For many years Mr. Eglin has been 
prominently identified with the safety 
work. For a long time he headed the 
safety committee of the N. E. L. A. He 
was also a member of the national com- 
mission of physicians and engineers that 


formulated the now generally accepted 
rules for resuscitation from. electric 
shock. 

Mr. Eglin has given considerable 
thought and attention to the training 
and the general welfare of the em- 
ployees of the industry, and the estab- 
lishment of company sections of the 
N. E. L. A. for this purpose was suc- 
cessfully effected during his administra- 
tion as president of the association. He 
has made an intimate study of the rela- 
tions that should prevail between the 
employees of the industry and their em- 
ploying companies, and in a paper, “The 
Personnel of the Industry,” presented 
before the 1919 convention of the Asso- 
ciation of Edison Illuminating Compa- 
nies, he offered, as the logical and ra- 
tional solution of this problem, a care- 
fully designed plan of education and 
advancement that would be applicable to 
all grades of men in the industry. He 
has contributed to the technical press 
and to the proceedings of various as- 
sociations engineering papers and re- 
ports, notably on the steam turbine. 

Glasgow, Scotland, is Mr. Bglin’s 


birthplace. After graduation from _ the 
West of Scotland Technological College 
he assisted Rankin Kennedy in his early 
experimental work on alternating-cur- 
rent generators and transformers. In 
1889, at the age of twenty, he came to 
the United States, where he joined the 
Edison Electric Light Company _ of 
Philadelphia. There, under Prof. Wifll- 
iam D. Marks, the head of the com- 
pany, he had charge of the _ electrical 
construction of the first modern cen- 
tral-station plant in that city. As con- 
solidations were effected he continued 
in charge of the electrical engineering, 
and today he is chief engineer of the 
Philadelphia Electric Company. 

Besides being a past-president of the 
N. E. L. A., Mr> Eglin is a fellow of the 
American Institute of Electrical Engi- 
neers and a past-vice-president, a mem- 
ber of the board of managers of the 
Franklin Institute and a vice-president 
of the Engineers’ Club of Philadelphia. 
His administrative ability has strength- 
ened those associations which he has 
guided, which in turn has naturally had 
its favorable reaction on the industry. 








Effective Printing-Plant Illumination 


General Requirements for Good Lighting in Publishing Establishments—Special Layout for 
Composing Room, Pressroom, Engraving Department and Bindery 
With Regerd to Their Respective Requirements 


By A. D. BELL 
Edison Lamp Works, Harrison, N. J. 


O MAINTAIN 

the high stand- 

ards of opera- 

tion and efficiency 
which characterize the 
printing industry today one 
would expect to find in most 
plants a good lighting sys- 
tem. However, in many of 
the plants the systems are 
poor and in the smaller 
plants a too great variety 
of units is found. Nearly 
every worker, whether he 
be an engraver, a composi- 
tor, a press operator or a 
binder, has a unit which 
furnishes him with light 
adjusted to suit his own 
fancy. The drop cords are 
often adjusted by means of 
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LOCALIZED HIGH INTENSITY ILLUMINATION IS REQUIRED 
IN THE COMPOSING ROOM 





“daylight type of lamps or 
color-matching units should 
be used. Each different 
process has to have its re- 
quirements handled sepa- 
rately. While specific rec- 
ommendations cannot be 
laid down so as to cover all 
cases, consideration should 
be taken of the following 
points: 

1. Abundant and uni- 
form illumination should be 
provided to prevent eye 
strain. 

2. Glare should be pre- 
vented—usually by means 
of bowl-enameled gas- 
filled lamps with suit- 
able reflecting equipment. 
Lighting units must be of 


Freight 
Elevator... 


PLANNING LIGHTING FOR EACH SPECIALIZED DEPARTMENT TO MEET PARTICULAR NEEDS 


On the left is a recommendation for a typical composing reom. 
The linotype room also requires local lighting for the machines 
besides the general illumination. The pressroom, shown on the 


right, also presents a special problem which requires a localized 
general lighting scheme. The units are located with respect to the 
presses and are necessarily hung high to clear the machine 





strings tied to them, a practice entirely contrary to the 
Underwriters’ lighting code. Often the lamps have paper 
fastened to them to give a more shaded effect. Such a 
layout is inefficient and costly. Individual drop lamps 
mean a large number of outlets, and outlets are ex- 
pensive. 

An adjustable unit for each workman means that 
he is frequently going to spend a few minutes in making 
adjustments. Frequent handling also causes unneces- 
Sary breakage and wear of equipment. 

The different processes in the printing industry will 
obviously have special requirements. Typesetting, for 
instance, requires a higher intensity of illumination 
than the mechanical operation of a press. For color work 


such a character that glare from glazed surfaces or 
paper will be prevented. 

38. Workmen should not cast shadows on their 
work, 

4. The system installed should be simple in ar- 
rangement and as low in cost as possible. However, 
good lighting should not be sacrificed for the sake of a 
small saving. 

5. As few sizes of lamps as possible should be used 
because the lamps may become interchanged or it 
is possible that some one size may not be easily ob- 
tained when it is needed, and hence uniform intensity of 
illumination will not result. 

In printing establishments with large pressrooms and 
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large high-speed presses the ceilings of the rooms di- 
rectly below the presses vibrate considerably. Lighting 
units hung from such ceilings should be suspended by 
flexible drop cords rather than by rigid tubular piping. 
Units suspended on flexible cords are also especially con- 
venient over high presses, for they can be temporarily 
fastened to one side instead of being taken down in case 
it is necessary to move or repair the upper portion of 
the press. 

It is the universal practice to illuminate linotype and 
monotype machines by means of local lamps. These are 
usually placed in half shades which throw the light on 
the printer’s copy and the keyboard. This does well 
enough, but the rest of the room as a whole should be 
illuminated by a general system so as to provide an even 
intensity of from 5 to 7 foot-candles. An evenly lighted 
room is more cheerful to work in and can be kept cleaner 
and in better order than one where there are dark areas. 
Moreover, a bad condition for the eye is produced where 
one works in a small area of bright illumination sur- 
rounded by darkness. 

In the diagrammatic layout of the linotype room 
shown general illumination is provided by 100-watt 
bowl-enameled “type C” lamps in R.L.M. standard- 
dome reflectors in centers 11 ft. by 8 ft. (3.38 m. by 
2.4m.) and hung about 10 ft. (8 m.) above the floor. A 
similar layout should be provided in rooms of other 
dimensions than the one shown. 

In the main composing room where all the work is 
done by hand a system of localized general lighting 
should be employed. The work requires a very fine dis- 
crimination of detail, especially where the smaller vari- 
eties of type are used. Good lighting here is a special 
asset, for with it errors will be fewer, decreasing the 
necessity for changes in the proof, a costly and delaying 
process. ‘ 

As the racks are usually symmetrically spaced, an even 
distribution of illumination will be provided even though 
the localized general lighting scheme is followed. In the 
plan of a composing room two units comprising R.L.M. 
standard-dome reflectors with 100-watt bowl-enameled 
“type C” lamps, hung approximately 8 ft. from the 
top of the frames, are used to light each rack. Such an 
installation will produce an intensity of about 12 foot- 
candles. 

The imposing stones must also be properly lighted in 
order that the forms may be accurately “made up,” and 
corrected. One similar unit with a 100-watt bowl- 
enameled “type C” lamp in a R.L.M. standard-dome 
reflector is recommended for each stone. It should be 
suspended over the center about 10 ft. from the floor. 

The illustrations used in most publications are printed 
from plates which are in general made by a process 
known as photo-engraving. In brief, this consists of re- 
producing on sensitized metal plates by photographic 
and chemical means a sketch or drawing of which the 
reproduction is known as a line cut, or a photograph of 
which the reproduction is known as a halftone. The 
photographic work requires a very high intensity of 
evenly distributed actinic light. High-current open-arc 
lamps with specially impregnated electrodes are used for 
this purpose. 

After development work in a typical dark room the 
plates are etched or chemically treated. This work is 
usually carried on in the open and is not exacting in 
nature. A moderate intensity of from 8 to 5 foot- 
candles is adequate. General illumination, employing 
fixtures which are not affected by chemical fumes, should 
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be supplied. Porcelain rather than brass-shell sockets 
are to be preferred for such conditions as these. 

When the plates are inspected defects are routed out 
or touched up with an engraver’s tool and the plates are 
mounted on wooden blocks. This work is carried on at 
tables or benches usually placed in a row near the win- 
dows. It is very important here that a light of a high 
intensity be provided on account of the minuteness of 
detail which must be observed. The work is usually 
planned so that most of it is done during the hours 
when natural light is adequate, yet on many occasions 
dependence must be had on the artificial illumination 
system. 

The methods of bench lighting which have become 
standardized are applicable here. Bowl-enameled “type 
C” lamps rated at 100 watts, in bowl-shaped steel 
or mirrored-glass reflectors, should be installed on 
centers approximately 6 ft. (1.8 m.) apart, from 6 in. 
to 12 in. (15 em. to 30 cm.) from the front edge of the 
bench, and approximately 5 ft. (1.5 m.) above the bench. 


LAYING OUT THE PRESSROOM LIGHTING 


The next process after the forms have been inade up 
is that of the actual printing itself. Most printing is 
done on one of the two main classes of presses—rotary 
and flat-bed. In either case the paper is introduced into 
the feed end of the press, and from there it is mechan- 
ically passed over the inked type and finally comes out 
at the delivery end in the desired printed form. It is 
important that the paper be properly fed into the press, 
and the necessity for good lighting for this operation is 
obvious. It is likewise essential to have sufficient light 
at the delivery end to enable the operator there to watch 
the printed matter as it comes out to see whether the 
work of the press is satisfactory. 

A suitable lighting unit placed over the ends of each 
press will provide the desired illumination. An example 
of such a layout is indicated in the diagrammatic plan. 
Standard-dome reflectors of the R.L.M. type with bowl- 
enameled “type C” lamps are especially suitable for 
this because they give just where it is needed a fairly 
wide distribution of light without glare. As the presses 
are generally about 10 ft. high, it is necessary to hang 
the units high, and by using one unit over each end of 
the press the feed and delivery operations receive maxi- 
mum light, while there is sufficient spread of light to 
illuminate the remainder of the press and aisles, allow- 
ing any repairs or adjustments to be made there. The 
effect of such a system of illumination will be seen in 
the night photographs. 

Both types of presses are generally arranged in rows, 
and this allows a symmetrical system of illumination to 
be laid out, which should consist of two rows of light- 
ing units along each row of presses. Thus uniform in- 
tensity of illumination will be produced in the vicinity 
of the presses. It is advisable also to provide both kinds 
of presses with an inspection lamp in a.wire guard on an 
extension cord. This permits the necessary inspection 
or repairs within the interior in places where light from 
overhead sources would not penetrate. 

In the case of small job presses, such as those of the 
Gordon type, an intensity of at least 8 foot-candles is 
recommended, using a system of general illumination 
with R.L.M. standard-dome reflectors and bowl-enamele« 
“type C” lamps. This would be obtained from the 
following arrangement, provided that the surrounding: 
are light in color: With ceilings under 12 ft. (3.6 m.), 
100-watt or 150-watt “type C” lamps on 9-ft. or 11-f¢. 
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(2.7-m. or 3.3-m.) centers respectively; ceilings 12 ft. 
to 16 ft. (3.6 m. to 4.8 m.), 200-watt “type C” lamps 
on 13-ft. centers; ceilings above 16 ft. (4.8 m.), 300- 
watt or 500-watt “type C” lamps on 16 or 20 ft. (4.8-m. 
or 6.1-m.) centers respectively. 

Color-press work is becoming an important branch of 
the printing industry. It varies from the simple two- 
color work to the rather more complicated multiple 
printing in common lithography. The proper alignment 
of plates and accurate press work is a most important 
element in successful color printing. In view of the 
huge production required on many jobs in a short time 
it is important to employ every possible aid to insure 
accurate printing. While good lighting is an essential 
element to maximum production for any sort of print- 
ing, this is especially true in color-press work, where 
color accuracy is required and hence more careful in- 
spection must be made. 

The general schemes outlined for the pressroom apply 
for color work, except that it is desirable to employ 
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and bowl-enameled “daylight type” lamps gives excel- 
lent results, and a minimization of shadow effects is 
obtained. By the use of diffusing semi-inclosing globes 
with clear “daylight type” lamps a high intensity of 
well-diffused light is produced which will assist mate- 
rially in maintaining the standard of production. 

In the bindery the printed matter is collected and 
prepared for distribution. Magazine and book material 
is usually printed in large sheets, and these have first to 
be cut and trimmed to the size of the publications 
for which they are intended. The other operations of 
folding, punching, stitching, covering and so forth 
follow, the operations varying according to the variety 
of work being done. Although these operations are 
largely done by machines which are supervised and con- 
trolled by hand, it is essential that accuracy be main- 
tained, for irregularly cut, punched or stitched sheets 
cause a very inferior product. Safe operation of the 
cutting and trimming machines demands proper light- 
ing. With glaring or inadequate lighting here an oper- 





WITH HIGH-SPEED PRODUCTION AT A PREMIUM GOOD LIGHTING IS ESSENTIAL IN THE MODERN PRINTING PLANT 
\. General illumination is provided in this pressroom by 300- 


watt “type C” lamps in diffusing opalescent-glass inclosing fix- 
tures. These are 16 ft. above the floor on 15-ft. centers. The 
white-tiled side walls and the white ceiling make possible a high 
intensity of illumination throughout the room and such a remark- 
able degree of diffusion that the necessity for local or trouble 
lamps in adjusting or repairing the presses is minimized. 


“daylight type” lamps. It is readily recognized that it 
is difficult to distinguish a yellow halftone from the 
white background when illuminated with the regular 
tungsten lamps. It is also particularly hard to detect 
blues and blacks, and other colors are not shown in their 
true relation. 

There are accurate types of color-matching units 
which employ clear ‘Mazda C” lamps in a suitable re- 
flector and filter the light through a very carefully de- 
termined blue-glass plate. This type of unit produces 
invarying light of north-skylight quality. Its total 
output, however, is not sufficient to warrant its use for 
reneral illumination. This accurate type of ° color- 
matching unit is particularly adaptable to the final in- 
spection and for the absolute assurance of high-quality 
work at night. 

The preparation of the stones and plates for lithog- 
raphy and photogravure demands lighting similar to 
that suggested for the hand work and retouching on 
photo-engraved plates. The localized general system of 


illumination employing R.L.M. standard-dome reflectors. 


B. The pressroom of a large publishing concern as it appears 
by night lighted with 150-watt bowl-frosted “type C’”’ lamps in 
porcelain-enamel-dome steel reflectors. These lamps are hung 11 
ft. above the floor on centers 10 ft. by 18 ft. The localized 
general system recommended is followed out. It is interesting to 
note the application of white enamel paint to the presses, creating 
excellent diffusion which tends to eliminate shadows. 


ator can easily be seriously maimed. A system of gen- 
eral illumination will be satisfactory, provided that an 
average lighting intensity of at least 5 foot-candles is 
furnished. 

In the gathering machines it is often advisable to 
install local “type B” lamps with wire guards around 
them in order that adjustments and repairs may be 
easily made. Such lamps should be of the mill type 
to withstand the vibration. They are available in 25- 
watt and 50-watt sizes. R.L.M. standard-dome reflectors 
with bowl-enameled “type C” lamps are satisfactory 
equipment to produce the desired general illumination. 
To produce an approximate average of 5 foot-candles 
intensity the following specifications are given: Ceil- 
ing below 12 ft. (3.6 m.), 100-watt “type C” bowl- 
enameled lamps on 12-ft. centers; ceiling 12 ft. to 16 ft. 
(3.6 m. to 4.8 m.), 150-watt “type C” bowl-enameled 
lamps on 12-ft. or 13-ft. (3.6-m. to 3.9-m.) centers; ceil- 
ings above 16 ft.. (4.8 m.), 200-watt “type C” bowl- 
enameled lamps on 14-ft..or 15-ft: (4.2 m. or 4.5: m.) 
centers. ; ie 
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Methods of Selling Securities Locally 


Continuous Efforts Result in Well-Placed Securities Held for.Their Income- 






Bringing Value— Resale Market Must Be Provided- Campaign Method 





INCE the possibilities of distributing a utility 
company’s securities in small holdings among 
a considerable number of the company’s service 
customers have been demonstrated (ELECTRICAL 
WORLD, page 1018, Nov. 20), there has been a keen de- 
mand for information about selling plans and methods. 
Not much literature is obtainable on this subject. The 
only printed document containing anything approaching 
a compilation of available information is a report made 
to the National Electric Light Association in 1919. 


No UNIFORM METHOD 


The methods employed in customer-ownership work 
vary a great deal. Some are designed evidently to 
make the practice a continuous and permanent policy, 
others to raise money in the shortest possible time at 
the smallest cost. Certain plans appear to be shaped 
with the object of improved public relations ever in 
mind and to make every step taken and every piece of 
literature issued of definite value toward causing the 
people to know the organization better and to think 
well of it. 

It is clear that each situation has problems peculiarly 
its own. Factors within the company and its financial 
structure, contemporary investment market and rates of 
interest, public sentiment, physical environment and 
many other circumstances, all inhibit uniform methods 
for making customer ownership a success. It is 
believed, however, that there is no situation, large or 
small, where a company is able fairly to assure inves- 
tors a satisfactory rate of return for which a satisfac- 
tory plan cannot be devised. 


RATE OF RETURN 


During the present year, the demand for investment 
capital being far in excess of the supply, the extraor- 
dinarily high returns paid to investors on securities 
of the highest class have increased the difficulty of 
marketing among service customers a preferred stock 
paying 7 per cent annual dividends. There are some 
instances where utility companies are succeeding in 
distributing at a price of $100 a share a fairly satis- 
factory quantity of 7 per cent preferred stock with 
certain tax-exemption features, but the tendency is to 
change the security offered to one yielding 8 per cent 
to 84 per cent to the investor, or to reduce the price of 
the preferred stock to enable the investment to pay such 
returns on the cash invested. 

The supply of capital and its cost will always fluc- 
tuate. Utility companies must adjust themselves to the 
prevailing conditions. If they can obtain money for 
construction purposes at all, they have to pay the going 
rate for it, and sometimes more. Customer ownership 
provides them with a means of raising part of their 
capital at least as cheaply, and frequently far more 

*The first article in this series will be found e page 1018 of 


the Nov. 20 issue of ELecTrIicAL Wori”p and dealt with the gen- 
eral subject of customer ownership and what it means to the 


locality and to the utility. 


May: Raise Stated Amount?in Short Time, but Failure ,May Be Harmful 


By WILLIAM H. HODGE 
H. M. Byllesby & Company, Chicago, IIl. 








easily, than any other way. Certain companies are 
selling 8 per cent short-term notes at par in their home 
towns, these notes being convertible into preferred 
stock at a certain price, and also callable by the com- 
pany at a small premium. Expedients such as this are 
sound and take into account the day when old-fashioned 
interest rates will return and a 7 per cent dividend will 
again be attractive. 

Let it be assumed that a management has selected 
and made available a sound security paying the investor 
a return equal or nearly equal to what he is able to 
obtain from other sound investments in his community. 
Whether the security to be offered is a bond, a coupon 
note or a dividend-paying stock is immaterial. The 
essential points are that the security be safe both as to 
principal and regular returns and yield sufficient to 
rank within hailing distance of competing investments 
of the same degree of security. The selling methods 
which will distribute bonds or notes are just as effica- 
cious in handling preferred stock and vice versa. 

The selling method to be chosen has to be one of two, 
either the campaign method or the continuous-selling 
method. Every continuous-selling plan is made up of 
minor drives or campaigns, but it means also keeping 
everlastingly at it all the time. 


CAMPAIGN METHOD 


The campaign method has several points in its favor. 
It usually, but not always, succeeds in raising a stated 
amount of capital in a comparatively short time. If it 
is successful, the selling costs per share are low. It 
avoids the formation and expense of a permanent special 
sales organization. Nearly the entire force of em- 
ployees can be put to work on it effectively, and they are 
soon back giving their regular jobs full time and 
attention. 

The disadvantages of the campaign method are 
equally obvious. It starts with a flare, concentrates 
public attention for a short time, is concluded and soon 
forgotten. The full amount of the security offered is 
not always disposed of within the time set. When this 
happens the time usually is extended and there is more 
advertising and effort. Thus a harmful effect is pro- 
duced on the public, which concludes that “the company 
must have an awful hard time selling its stock. Wonder 
if there is anything wrong with it?” 


_ CONTINUOUS SELLING METHOD 


The continuous-selling method undertakes nothing 
sensational. It starts slowly and gathers momentum as 
it proceeds. It works steadily on the consciousness of 
the public, not only in impressions as to the merit of 
the investment and the desirability of owning it, but in 
creating new and favorable opinions concerning the 
organization, properties and service. Facts about the 
business which the company wishes known are pre- 
sented and absorbed. Citizens are not allowed to forget 
that the company invites them to become profit-sharing 
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partners. Office holders take notice of the increasing 
number of shareholders as they are reported from time 
to time. The popular appeal of the idea itself grows 
steadily. The people come to regard the company as 
one of themselves. 

There is nothing to be gained by placing a few shares 
of stock with an individual who sells them the first time 
he needs a little ready money. Campaign drives in- 
variably make a certain number of short-time investors. 
They buy but they do not retain. Continuous-selling 
methods avoid this evil. As a rule the securities sold 
are well sold and placed where they are kept for their 
income-bringing value. The appeal which has inter- 
ested their owners has not been emotional, and the 
investor has bought after cool calculation, not in a 
burst of short-lived enthusiasm. 


To PROVIDE CONSTRUCTION CAPITAL 


Inasmuch as every growing utility company requires 
new capital for construction purposes continuously, why 
not build up capital-providing machinery to meet the 
requirements? The public can be educated to a real- 
ization that as long as the community and company 
grow new capital must be obtained, and that therefore 
stock or bonds will be purchasable while improvements 
and extensions are necessary. Experience has shown 
that a great many more securities can be sold by telling 
investors that the company will have securities for sale 
just as long as it undertakes new construction than by 
setting a date whereon all subscriptions must be on 
file before the books close. 

An example to support these statements is found in 
the experience of a group of companies employing the 
continuous-selling method which marketed $6,000,000 
of preferred stock in three and one-half years and more 
than $6,000,000 additional in the next eighteen months. 
No campaign drives have equaled this record. 

Customer ownership to be really successful must 
reach all classes of people. It must offer something 
attractive to the rich, the well-to-do and the wage 
earner, but particularly to the well-to-do and to the 
manual and professional worker. All can be reached 
and all can be induced to buy. The capitalist invests 
because the citizen-voter is a shareholder and this 
means that the company will be justly treated by the 
public authorities. The well-to-do place their money 
in the customer-ownership offering because it meets 
their investment requirements, pays substantial returns 
at frequent intervals, is readily marketable and is 
accepted as bank collateral. The wage earner comes in 
because he finds he can buy on small monthly payments 
and thus utilize the company for saving and investing 
on a better basis than he can usually obtain elsewhere. 

The short offering with a date limit is not in har- 
mony with the effort to build up a large list of share- 
holders from among all classes of people. It is decidedly 
impracticable in small communities, and it fails every- 
where to give scope to the sustained educational effort 
whch achieves benefits to the utility companies of the 
most substantial kind. . 


PARTIAL PAYMENTS 


The partial-payment plan is a necessary adjunct to 
any genuine customer-ownership endeavor. It is the 
only medium through which a company can say, “Any 
one may become a profit-sharing stockholder, or inves- 
tor, in this enterprise.” The words “any one” in this 
connection of course means any one who can earn money 
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and save a few dollars a month. In actual experience 
over a period of years from 20 to 25 per cent of home 
shareholders are made by operation of the partial- 
payment plan. Not to exceed 10 per cent of the securi- 
ties sold, however, are handled in this way, 90 per cent 
being disposed of for cash. The advertising and 
political advantages of the partial-payment plan are so 
great that in themselves they are worth a great deal 
if they added but a few shareholders a month. For 
every worker who invests there are a hundred who say, 
“There’s a corporation that’s got the right idea,” and 
who realize that this particular corporation grants 
recognition to them. There is nothing formidable 
about the details of the partial-payment plan. Any 
executive can work out the terms and conditions to suit 
himself. The simpler the plan and the less of forms 
and red tape the better. 

Customer-ownership efforts directed at selling solely 
on the partial-payment plan, although prosecuted with 
initial success, can hardly be classed with the selling 
plans which produce a large number of paid-up share- 
holders and a large volume of capital in hand within a 
reasonable time. Such efforts are in a measure make- 
shifts and do not replace the far sounder and broader 
practices necessary to secure cash investors, with the 
partial-payment plan merely as a convenience for those 
not possessing the requisite funds. Most partial-pay- 
ment plans are based on the payment of about 5 per 
cent of the purchase price monthly. This requires a 
period of about two years to complete the payments. 
During a two-year period many things may happen 
to the partial-payment investor. Sickness, lack of em- 
ployment, increased living expenses, loss of interest, 
change of heart regarding the company, desire to invest 
in something else—these and other motives may cause 
the partial-payment investor to drop out. If he wishes 
to cancel his subscription and withdraw his funds, the 
company practically has to meet his wishes, irrespec- 
tive of any contract or agreement which he has signed. 
It must do this as a good business and public-relations 
policy. It cannot afford to permit its customer-owner- 
ship plan to become an engine for generating dissatis- 
faction and ill will. 


RESALE MARKET 


Every company undertaking customer ownership will 
find that it must maintain a buying as well as a selling 
market for its securities. After a considerable number 
of local investors have been acquired, the vicissitudes 
of life and prosperity and personal desires cause a 
certain number to wish to convert their securities into 
cash. If the investment is hawked about for a buyer, 
price recession is apt to occur. The company itself 
must provide a means of handling the securities offered 
for resale, and if it succeeds in maintaining a good 
selling market, it has no difficulty in transferring the 
resold securities to new owners. The price paid to the 
former security holders should be sufficiently lower 
than the selling price to cover the expenses of selling— 
that is at least the salesman’s commission. It is far 
better for a company to advertise the marketability of 
its securities and to provide the market than to hold 
aloof and permit an outside market to organize itself— 
and that is usually what will happen. 

Offering to handle resales for investors at the pre- 
vailing market price, less selling expenses, must not be 
confused with an agreement on the part of the company 
to buy back the security or to repurchase at a stated 
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price. No securities-selling organization or agency 
should ever make offers or agreements of this kind or 
permit its salesmen to leave any such impression with 
the investor. 

The question “Can I sell my stock if I want to realize 
money and how much can I get for it?” is one of the 
most frequent ones asked by prospective investors. To 
reply that the company will repurchase the stock at any 
time is to promise something that the company may or 
may not be able to perform and something that it never 
should be called upon or expected to perform. But to 
answer that the company maintains a market for the 
security and will handle resales to other investors at 
the prevailing market price, whatever it may be, is a 
commitment of the company merely to do the best it can 
for the security holder at such time as he may wish to 
sell. It undertakes nothing impossible and does not 
attempt to transact business in the future sight unseen. 

People as a rule are perfectly content not to sell their 
investment securities as long as they feel assured that 
they can sell them at a satisfactory price if they should 
care to. The offer of the company to place its selling 
mechanism at their disposal and the actual operation of 
this agency is sufficient to cover this question. 


ADVERTISING 


In the most thorough-going customer-ownership 
endeavors infinite pains have been taken to inform the 
public of the objects of the company, great stress being 
laid upon the advantages to citizens and company of 
creating a large number of profit-sharing partners or 
investors in the community. The twin objects of im- 
proved public relation and construction financing have 
been carefully explained. Advertising and publicity 
have been frank and direct. The greatest of care has 
been taken to discuss in a serious way the economic 
advantage to the community and the personal benefits 
to individuals—a procedure not calculated to secure 
sensational results quickly, but almost certain to achieve 
splendid returns within six months to a year if faith- 
fully persisted in. 

No customer-ownership campaign can succeed with- 
out skillful and adequate advertising.. The very nature 
of the undertaking makes it necessary to address the 
whole public and to carry the message to every person 
in the community who can be induced to receive it. 
Upward of one-half of the whole equipment needed for 
customer-ownership effort consists of advertising— 
newspaper, direct-by-mail, follow-up literature, etc. The 
advertising necessarily covers the whole basis of ap- 
proach to the public. If the advertising is out of line 
with public acceptance, if it presents the innovation 
in a bungling manner, or if it is overdone or underdone 
in quantity, success cannot be expected. 

Any basis of approach other than that founded upon 
the intrinsic, income-producing and capital-conserving 
features of the investment itself is shortsighted and 
dangerous. The public grants franchises to utility 
companies because the companies agree to build plants 
and distributing lines and to provide service. To con- 
struct these things the potential ability of the company 
to obtain capital is essential. No city would grant 
franchise rights to a corporation confessing itself un- 
able to finance its construction. 

The public rightly expects a public utility organiza- 
tion to possess the power of obtaining capital. The 
company that is unable to finance the construction 
necessary to render adequate service simply falls down 
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on its job. It may have valid excuses, such as the con- 
ditions caused by wars and various other calamities, 
refusal of authorities to grant adequate rates, etc., but 
whenever the company confesses inability to raise 
capital it makes an admission of weakness more or less 
damaging which does anything but recommend the in- 
vestment offered to the public. 

Whether a company chooses to raise capital in New 
York, Chicago, home territory or Hong Kong is merely 
a question of selection, containing no plaint of impo- 
tency. It may decide to finance through bankers or 
directly with the public, or both, with no loss of strength 
or prestige and without sacrifice of public confidence. 
In any event it should offer its securities on their merit 
as securities and not because it happens to be a utility 
company and utility service is vitally needed in every 
community to advance the welfare of every individual 
in it. 

There is no good reason why the financial necessities 
of the utilities should not be described in customer- 
ownership advertising, along with the vital character of 
the service rendered and the bearing of adequate service 
upon individual and community prosperity. All sound 
customer-ownership advertising does this, but never to 
the exclusion of the fundamental appeal to the citizen 
made by the desirability of the investment from the 
standpoint of his individual wealth and income. 

The pioneers of really democratic and successful 
customer ownership looked far ahead in shaping their 
plans. They looked upon the subject seriously and they 
gave it and still give it the closest attention. Their 
hope was to lay a foundation upon which a larger and 
more permanent structure would stand as the years 
advanced. They meant to identify the personal financial 
interests of a large body of citizens with the fortunes 
of the utility corporation, and they have followed this 
determination with an unswerving perseverance hand- 
somely rewarded. 

One of the advertising and selling methods used with 
unfailing results is the simple process of advertising 
in newspapers and direct by mail to produce inquiries; 
next placing literature in the hands of inquirers and 
following it up by personal salesmanship. Every step 
in this chain is decidedly important. Careful record 
must be kept of all inquiries—mail, telephone and per- 
sonal. The literature should be fully descriptive of the 
company and the security offered and illustrated. 


Copy 


Newspaper advertising and circular letters that tell 
the whole story to the reader do not produce nearly so 
many inquiries as copy that leaves questions such as the 
price of the security and the yield to the investor open 
for further inquiry. The person who is informed of all 
the main points of an investment offering may be 
favorably impressed, but too often he lays aside the 
advertisement and fails to act. The only way in which 
he can satisfy himself of the desirability of an adver- 
tised suit of clothes or a piece of furniture is to go and 
look at it or have it sent to him, and he is thus brought 
to the market. But he can judge an investment without 
inspecting a lithographed sheet of paper called a stock 
certificate fully as well as though he held the certificate 
in his hand. The advertising that tries to sell invest- 
ment securities usually attempts too much and actually 
keeps many prospective purchasers from coming within 
the reach of personal sales effort. 
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Here is the approximate record of the recent in- 
auguration of customer ownership in a city of about 
225,000 population under conditions peculiarly dis- 
advantageous. Newspaper advertisements and circular 
letters produced something more than 2,000 inquiries, 
the great majority within the first thirty days. During 
the ensuing six months sales were made to upward of 
1,100 people, who purchased in round figures $500,000 
of 7 per cent preferred stock at par plus accrued divi- 
dends. Under normal conditions these results easily 
would have been doubled. 


SALESMANSHIP 


It requires good personal salesmanship to make the 
best records in customer ownership, just as it requires 
good advertising. Every central-station man knows 
that salesmanship and advertising were necessary to 
develop the electrical energy business, despite the mani- 
fest value of the service to people and industry. It is 
the same with the distribution of securities. 

Whether or not a special securities-selling depart- 
ment should be organized depends entirely upon the 
company, the size and character of its territory, the 
ability and disposition of its executive personnel and 
various general conditions. In many cases, with proper 
direction and education the regular force of executives 
and employees have scored excellent selling records. 
They have done this both in campaigns and by contin- 
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uous selling, some stimulated by special prizes and 
emoluments, others securing only the customary com- 
mission of $2 a share, and still others drawing only 
their customary salaries. In all cases, however, there 
has been a directing personality who has studied the 
problems and mastered the essentials of the sales neces- 
sities—who has understood the security marketed and 
has provided the facts and selling talks and answered 
the questions asked by employee-salesmen. 

The fact is that, if preceded by good advertising, 
almost any kind of an intelligent force of personal 
salesmen or saleswomen properly directed can dispose 
of utility securities direct to the local public, provided 
that they have confidence in their company, enthusi- 
asm in its progress and are studious and industrious. 
Faith and energy are often worth more than knowledge 
indifferently exercised. 

The total cost of customer-ownership selling should 
be kept within a maximum of $5 a share, of which 
advertising expenses ought not to exceed 75 cents to 
$1.50 per share. 

All successful salesmanship comes from a few bold 
strokes and utilizing the momentum of a multitude of 
small things, circumstances and events. To get any- 
where with anything calls for good faith, concentration 
and hard work. These are the prime requisites of 
successful customer-ownership selling and advertising 
methods. 





Reducing Temperature of Laminated Cores 


Experiments Show That the Transverse Thermal Conductivity of Sheet Steel Is 
Increased by the Application of Pressure and by Means of Varnishing the 
Laminations—An Important Consideration in the Design of Electrical Machinery 


By T. S. TAYLOR 
Research Laboratory, Westinghouse Electric & Manufacturing Company 


T IS well known that the transverse thermal con- 
ductivity of sheet material depends upon the 
intimacy of contact between the individual sheets 
as wellas upon the nature and compactness of the 
material in the sheets. By the addition of some fluid or 
wax between the surfaces the thermal resistance of the 
imperfect contact can be considerably reduced. This is 
particularly the case where the thermal conductivity of 
the wax or whatever is used is of the same order of 
magnitude as that of the material constituting the 
sheets. This is of great importance in the design of 
electrical machinery, transformers and all apparatus 












Ree KE Sag chee ar 
Sek SASS AS\ ‘SN a ; mien 


SH Brass Aate 















im Aer 
Aunt lary. Brass Plate 
. Heater He Auniliary 
hab ‘a SSS SE aS - “eater 
ps SSS 1 ----Water Cooler 


LID 


FIG. 1—ASSEMBLY OF IRON STAMPINGS FOR TEST 


in which iron laminations are used, since the more read- 
ily the heat generated by eddy currents and hysteresis 
can escape, the lower the internal temperature or the 
greater the rating of the apparatus. 

Another method of improving the transverse ther- 


mal conductivity of sheet material is to apply pres- 
sure. In all the work done on this subject by the writer 
both methods were used simultaneouly. The report of 
this is to be found in a paper presented before the 
American Society of Mechanical Engineers on Dec. 5, 
1919. In these ex- 
periments, however, 
the pressure was ap- 
plied by means of 
bolts around the 
edge of the measur- 
ing apparatus. This 
method gave no 
means of calculating 
the total pressure 
applied, and it also 
had the disadvan- 
tage that as the bolts 
were tightened up 
there was a great 
tendency for the 
pressure to beapplied 
chiefly at the edges owing to slight buckling of the plates 
between which the bolts extended. This method was 
used merely because no means of measuring the pres- 
sure applied was at the time available. Recently, how- 
ever, a Riehle testing machine of 10,000 lb. (4,500 kg.) 
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FIG. 2 -— SCHEME FOR CIRCULATING 
COOLING WATER ABOUT SAMPLES 











1160 





capacity has been obtained, and the work herein reported 
was done under definite, known pressures. 

The transverse thermal conductivity of iron stamp- 
ings, 0.0172 in. (0.4837 mm.) for ordinary sheet steel and 
0.014 in. (0.856 mm.) for silicon steel, has been 
determined under definite conditions of pressure. Both 
varnished and unvarnished were tested for each kind 
of steel under pressures up to 185 lb. per square inch 
(9.45 kg. per sq.cm.). There is considerable difference 
between the curves showing the relation between con- 
ductivity and pressure for increasing values of pressure 
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then pressed tightly on the one about which the wire was 
wrapped, one being placed on each side. This heater was 
then placed between two brass plates + in. x 8? in. x 

i in. (0.63 cm. x 22.2 cm. x 22.2 cm.) and held securely 
by means of brass strips fastened to the edges of the 
brass plates by means of machine screws. The samples 
to be tested, consisting of thirty sheets each of sheet 
iron, were placed adjacent to the heater as indicated in 
Fig. 1, one sample on each side of the heater. Small 
thermocouples made from 0.005 in. (0.18 mm.) copper 
and constantan wire were placed on each side of the 
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FIGS. 3, 4, 5 AND 6 — EFFECT OF PRESSURE ON THERMAL CONDUCTIVITY OF BOTH ORDINARY AND SILICON STEEL 


sheet steel (0.0172-in.), unvarnished; specific 
) Ordinary sheet steel (0.0172-in.), varnished ; 
(5) Silicon sheet steel 


(8) Ordinary 
gravity, 7.79. (4 
specific gravity, including varnish, 7.51. 


(6) Silicon sheets 


(0.014-in.), oxide-coated ; specific gravity, 7.54. ’ 


(0.014-in.), varnished ; specific gravity including varnish, 7.36. 
samples tested at 85 deg. 





and for decreasing values after the maximum pressure 
has been applied. 

From the thickness of the samples as measured during 
the experiment curves were derived showing how the 
percentage of solid iron varied with the pressure. From 
the same data and the values of the conductivity the 
curves were drawn showing how the thermal conduc- 
tivity varied with the percentage solid for cases tested. 

The flat-plate method of measuring thermal con- 
ductivities was used. The sketches in Figs. 1 and 2 
represent the main features of the apparatus. The 
heater was made by winding No. 21 constantan wire 
uniformly spaced, about * in. (4.8 mm.) apart, over 
a -in. (1.6mm.) sheet of plate mica. Two more 
layers of plate mica, 2% in. x 8} in. x 82 in. (0.16 cm. x 
22.2 cm. x 22.2 cm.), the same size as the first, were 





samples. This was made possible by cutting the outside 
sheets of each sample into two parts and allowing the 
couple wire to pass out between the two parts. The 
cooling plates were so made that water could be readily 
circulated through them. A groove wv in. x ve in. 
(1.11 cm.) was milled in the face of each of 
two heavy brass plates as is shown in Fig. 2. A 
second brass plate was then soldered to each of the ones 
containing the grooves. As can.be seen by reference 
to Fig. 2, this permitted the water to be circulated from 
one side to the other and return along the advancing 
current. Such a plate makes a very effective constant 
temperature cooling surface. Auxiliary heaters were 
placed securely on each side of the apparatus as shown 
in Fig. 1. They were made by winding nichrome ribbon 
over strips of w-in. (1.6 mm.) mica plate. These 
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heaters thus formed extended over the edges of the 
samples and prevented loss of heat from the edges of 
the samples when proper current was sent through them. 

A sheet of a poor conducting material such as 3-in. 
(3.2-mm.) fullerboard or cardboard was placed adjacent 
the water cooler on each side so that a wider range of 
mean average temperatures of the sample could be 
obtained. In order to prevent further loss of heat from 
the outer edges of the total apparatus thus assembled, 
as shown in Fig. 1, wool felt was placed snugly around 
all sides. The current in the auxiliary heaters along the 
edges was always adjusted so that the temperatures as 
indicated by the thermocouples at the center of the 
sample and at the edges of the sample, just under the 
auxiliary heaters, were the same or differed by a very 
smafl.amount. This condition insured a uniform trans- 
verse flow of heat from the heater through the samples 
to the cooling reservoirs. The amount of heat developed 
in the main heater per unit area was calculated from the 
value of the current flowing through the heater. The 
current was measured both by ammeter and by the 
potential drop through a standard resistance. This 
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varied from four to eight hours, depending upon the 
changes made. 

In this manner transverse thermal conductivity 
measurements were made for 0.0172 in. (0.437 mm.) 
ordinary sheet steel, both varnished and unvarnished, 
and for 0.014 in. (0.356 mm.) silicon steel, both oxide- 
coated and varnished, for all pressures from slightly 
less than 1 lb. per square inch to 130 Ib. per square inch 
(0.07 kg. to 9.1 kg. per sq.cm.). The average tempera- 
ture of the sample was maintained at approximately 
85 deg. C. for all pressures. 

The results obtained for the unvarnished 0.0172-in. 
(0.437-mm.) ordinary sheet steel are represented in 
Fig. 3. The value of the conductivity was initially quite 
low, about 0.01260 watt per in. per deg. C., and as the 
pressure increased it followed the course indicated by 
the lower curve 1. The pressure at the point where the 
curve stops was accidentally increased to the full capac- 
ity of the testing machine, and when reduced to the 
next value above 22.5 lb. per square inch (1.5 kg. per 
sq.cm.), which was about 47 Ib. per square inch (3.3 kg. 
per sq.cm.), the conductivity had increased to 0.0350 
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FIGS. 7 AND 8—VARIATION OF THERMAL CONDUCTIVITY WITH SOLID IRON 


(7) Ordinary steel. 


potential drop was measured by means of a potentio- 
meter. The voltage was measured by determining the 
potential drop across a definite small fraction of an 
auxiliary high resistance circuit, 10,000 ohms, placed in 
parallel with the heater circuit. The temperatures as 
indicated by the various thermocouples on each side of 
the samples were measured by means of a special 
thermocouple potentiometer. The apparatus as described 
was thus assembled (see Fig. 1) in position in a Riehle 
testing machine. This made it possible to maintain any 
desired total pressure less than 11,000 Ib. (5,000 kg.) 
on the samples. This maximum total pressure was 
equivalent to about 130 lb. per square inch (9.1 kg. per 
sq.cm.). Small extensions were left on each of the 
corners of all the brass plates which were placed 
adjacent to each side of the samples tested. The thick- 
ness of the sample for various pressures was thus 
readily determined by measuring the distance between 
these extensions by means of a pair of calipers. From 
these measurements the thermal conductivity was calcu- 
lated by the usual formula 
aa kA se —t,) 

fufficient time was always allowed between consecutive 
readings to allow the steady state to be reached. This 


(8) Silicon steel. All tests made at 85 deg. C. 


watt per inch per deg. C. Curve 2 was then traced as 
the pressure was increased up to 125 lb. per square inch. 
Upon lowering the pressure below 47 lb. per square 
inch (3.3 kg. per sq.cm.) the lower part of curve 2 was 
observed. In the light of what will follow from the 
results of the succeeding samples, the high pressure 
accidentally applied must have been beyond the capacity 
of the machine, or else upon decreasing the pressure the 
curve found would have been only slightly above curve 1. 

From the average thickness of the two samples, one 
on each side, and the specific gravity of the iron, the 
percentage solid iron was determined for each pressure. 
Curve 3 (Fig. 3) shows how this per cent of solid iron 
increases with the pressure applied. It is rather strik- 
ing that even at a pressure of 125 lb. per square-inch 
(8.7 kg. per sa.cm.) a little more than 4 per cent of the 
space occupied by the iron stampings is air space. 

In a similar manner the results which are represented 
in Fig. 4 were determined for 0.0172 in. (0.437 mm.) 
ordinary sheet steel varnished. Curve 1 shows how the 
transverse conductivity increases with increasing pres- 
sure, and curve 2 how it varies as the pressure is then 
diminished to zero. Curve 8 shows the percentage of 
solid, including both iron and varnish, while curve 4 
is for iron alone. These curves show'that the varnish 
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occupies about 94 per cent of total space and that there 
is still an air space due to roughness of the surface of 
over 3 per cent. For the unenameled this was about 4} 
per cent at the maximum pressure of 125 lb. per square 
inch (8.7 kg. per sq.cm.). 

The curves in .Fig. 7 show how the thermal conduc- 
tivity varies with the per cent of solid for both the 
enameled and unenameled ordinary sheet steel. The 
conductivity of the unenameled appears to be rising 
much more rapidly than the enameled at the maximum 
pressure or maximum per cent solid. This shows 
that making more intimate contact between the surfaces 
of good conductors has a greater influence upon increas- 
ing the thermal conductivity than is the case with sur- 
faces which are poor conductors, 

Fig. 5 shows graphically the results for 0.014 in. 
(0.356 mm.) silicon steel, oxide-coated. Here also the 
thermal conductivity is seen to have higher values upon 
diminishing the pressure than it had when first apply- 
ing the pressure. The pressure available, 135 lb. per 
square inch (9.4 kg. per sq.cm.), here is seen to be quite 
insufficient to cause the per cent solid curve to reach 
anything like a maximum. For the _ ordinary 
steel the per cent of solid curve was becoming quite 
flat, but for silicon steel it is still rising quite rapidly. 
This is entirely in agreement with the nature of the 
two materials. For the maximum pressure there is still 
7 per cent air space. 

The curves in Fig. 6 show the behavior of the 0.014-in. 
(0.356-mm.) varnished silicon steel. Curve 1 shows how 
the thermal conductivity increases with the pressure 
upon first applying it, and curve 2 is the same relation- 
ship as the pressure is then diminished after having 
been at the maximum value attainable in the particular 
apparatus. Curve 3 shows the variation of the per cent 


VALUES OF TRANSVERSE THERMAL CONDUCTIVITY OF 
IRON STAMPINGS 


Transver. Temperature 
Average Thermal Coefficient 
ee a rey gy teh s coe 
; Materia eg. C. Jatts/In.,/Deg. C. Conductivity 
Ordinary 0.0172-in. sheet steel, . 
AINE |. c chanicss'ie cca 85 0.0416 0.0010 
Ordinary 0.0172-in. sheet steel, 
| APE. AAS FE a a R5 0.0319 0.0053 
0.014-in. silicon sheet steel, un- 
enameled eum ch ye 85 0.0240 0.0012 
0.014in. silicon sheet steel 
enameled... ies oS ena 85 0.0270 0.0060 


of solid iron, including varnish, with the pressure ap- 
plied, and curve 4 is for the per cent of solid iron alone. 
Here also the per cent of solid curves is still rising quite 
rapidly at the maximum pressure. For varnished silicon 
steel, at a pressure of 130 lb. per square inch (9.1 kg. 
per sq.cm.) there is 874 per cent of the space occupied 
by the steel, about 7.4 per cent by the varnish and 3 per 
cent air space. 

The curves in Fig. 8 show the way in which the con- 
ductivity varies with the per cent solid for both 
varnished and unvarnished but oxide-coated 0.014-in. 
(0.356-mm.) silicon steel. The oxide-coated or unvar- 
nished is here seen to be increasing more rapidly than 
the others, just the same as was true for the ordinary 
sheet steel. 

The values of the transverse thermal conductivity of 
iron stampings as found at a definite pressure of 125 Ib. 
per square inch (8.7 kg. per sq.cm.) are recorded in the 
accompanying table. 
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Further tests being made on new samples indicate 
that the same sort of results hold for different samples. 
In the new tests each sample is taken several times 
around the cycle of increasing and decreasing the pres- 
sure from zero to the maximum to see whether the 
curve such as is shown in the various figures here will 
keep getting higher and higher. There is every reason 
to believe it will somewhat increase, especially for the 
lower curves, but should after several cycles settle down 
to a more or less definite course. 

The values of the transverse thermal conductivity 
given here are considerably larger than were given in 
the earlier experiments. The transverse conductivity 
of ordinary sheet steel is considerably larger than it is 
for silicon sheet steel. The relative difference, however, 
is not quite so great as it is for the longitudinal con- 
ductivities. 

The results which are here described indicate that in 
the earlier experiments (loc. cit.) there was considerable 
buckling of the heavy plates when they were bolted 
down tightly and hence most of the pressure was applied 
on the edges of the sample. In conclusion I wish to 
express my indebtedness to C. E. Nolan for his assist- 
ance in carrying on this investigation. 


Another Opportunity for 
Interconnection 


A Study of the Systems in the Vicinity of Philadelphia 
Indicates That 62,000 Tons of Coal Could Be Saved 
by Holding in Reserve Inefficient Stations 


By Ross B. MATEER 


HILE the advantages of interconnecting central- 

station systems with different load character- 
istics have been rather fully set forth. the study 
of any specific instance where such interconnection is 
especially advantageous is both timely and logical. An 
analysis of the operation of systems in the vicinity of 
Philadelphia shows that by using the most efficient sta- 
tions in the group and holding the others for peak load 
service 62,000 tons of coal can be saved yearly, which, 
at $5.50 per ton, amounts to $344,771, justifying an 
expenditure of $3,000,000 for interconnecting lines. 

Interconnection of adjacent electrical properties is 
such an essential part of the development program 
inaugurated in the Pacific Coast States that today 
exchange of energy is practicable in California from the 
California-Oregon line on the north to San Diego in the 
south. Greater utilization of hydro-electric energy, a 
more effective combination of steam standby, improve- 
ment in daily and annual load and power factor, better 
utilization of plants and transmission capacities of the 
system, and an insurance feature which reduces the 
capital charge of the individual companies, were a few 
of the reasons presented (1) for the capital outlay in 
transmission tie lines and frequency changers, (2) for 
the impressive hydro-electric development on the Kern 
and Pitt Rivers, and (3) for the operation of the linked 
system under the direction of one power administration. 
Believed to be a necessity where “‘white coal” is the one 
potential fuel, interconnection is of equal importance in 
the Middle Atlantic States. 

Concurrent with the development in the West is the 
progress of the East. In New York, New Jersey and 
Pennsylvania huge tidewater power stations have been 
erected. Super-power generating stations are now not 
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only under construction in Philadelphia but are pro- 
jected for erection at the mouth of the mine. With their 
completion and the supply base established, it is but the 
achievement of the transmission engineer to link up 
at adequate potentials distributing centers within a 
radius of 125 miles (200 km.) of the Quaker City. 
Problems to be solved are, then, (1) the economies of 
interconnection and (2) co-ordination and unification in 
the operation of existing utilities. 

The larger the number of operating properties the 
greater are the benefits to be derived by interconnection. 
An analysis of twenty-five generating stations in this 
vicinity with an installed capacity of 113,074 kw., a 
simultaneous peak of 69,928 kw., a yearly output of 
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(300 km.) of 66;000-volt transmission lines, exclusive 
of step-up and step-down transformers, will assure (1) 
an immediate spare capacity of 215,546 kva., (2) a 
reserve capacity of 53,092 kva., based on a minimum 
diversity factor of only 10 per cent; (3) a fuel economy 
of not more than 2 lb. (0.9 kg.) of coal per kilowatt- 
hour, except at periods of extraordinary demand; (4) 
an annual saving of 123,368 tons of coal, based upon the 
generation only of the energy supplied the Counties 
Gas & Electric Company, the American Railways- 
Wilmington property, and the Camden division of the 
Public Service Corporation in the larger and more effi- 
cient Philadelphia regional generating stations, and (5), 
at a unit price of $5.50 per ton, an annual saving of 
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TRANSMISSION NETWORKS IN THE VICINITY OF PHILADELPHIA, SHOWING GAPS BETWEEN SYSTEMS 


201,039,754 kw.-hr. and an average coal consumption of 
2.62 Ib. (1.19 kg.) per kilowatt-hour indicated (1) that 
these stations had 43,146 kw. in combined spare or 
reserve capacity; (2) that by shutting down all the 
inefficient stations, except for short period of peak load, 
a fuel consumption of only 2 lb. (0.91 kg.) of coal 
per kilowatt-hour was feasible under skillful operation; 
(3) that, applying the fuel saving, 0.62 lb. (0.28 kg.) of 
coal, to the combined output of the systems as intercon- 
nected, the yearly saving in fuel approximates 62,322 
tons; (4) that, at a unit price of $5.50 per-ton, the 
sum of $344,771 annual saving to the utilities justified, 
apart from saving in labor and supplies, the expenditure 
of $3,000,000 for tie lines. 

Considering this group of properties in connection 
with other aggressive corporations within a radius of 
125 miles of Philadelphia, it has been estimated, by 
reference to an analysis of their operating characteris- 
tics, that the expenditure of $5,100,000 for 185 miles 


$678,524, justifying the expenditure for interconnecting 
66,000-volt lines. 

Again considering only “the properties receiving 
energy from the isolated generating stations at Camden, 
N. J.; Norristown, Pa.; Wilmington, Del., and Westville, 
N. J., it is apparent from the transmission graph that 
the immediate construction of a 66,000-volt steel-tower 
transmission line from the Chester station of the 
Philadelphia Electric Company to a main switching 
station in the vicinity of Bala, Pa.; the extension of the 
steel-tower 66,000-volt line from the switching station 
to the principal substation of the Counties Gas & Elec- 
tric Company at Norristown, Pa.; the tying in of the 
principal system substations of the Wilmington & 
Philadelphia Traction Company at Wilmington with the 
Chester generating station, and the spanning of the 
Delaware River with a 66,000-volt line, over which 
energy will be supplied from the Schuylkill generating 
station to the Camden property of the Public Service 
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Corporation of New Jersey and to the West Jersey & 
Seashore Railroad for traction purposes, will permit 
(a) of the abandonment of the Camden, Norristown, 
Wilmington and Westville generating stations except for 
emergency purposes; (b) of the installation of a trans- 
mission system of standard potential and supplied with 
energy from tidewater stations of 100,000 kva. and 
excess; (c) of the installation of efficient 30,000-kva. 
units in the large generating stations at Chester and 


LOAD CHARACTERISTICS OF SYSTEMS IN THE VICINITY OF 


PHILADELPHIA 
Present Annual 
Installed System Transmission Kw.-hr. 
Corporation Kva. eak Potentials Output 
Counties Gas & Electric Co. 18,000 10,000 13,200 54,000,000 
American Railways Co..... 25,900 15,000 13,200 60,000,000 
Metropolitan Edison Co.... 47,500 27,000 ines 100,000,000 
Lehigh Power Securities ’ 
ee 113,074 69,928 110,000 201,000,000 
Public Service Corp........ 277,000 200,000 26,400 30,000,000 
740,000,000 
Philadelphia Electric Co.... 250,000 199,000 66,000 727,000,000 
West Jersey & Seashore R.R. 15,000 10,000 35,000 30,000,000 
746,474 530,928 1,942,000,000 


oO a onl ee eS 
PROPOSED TIE LINES* 





Proposed 
Estimated Lines 
Corpora’ Fr T Mil ‘P : * = 
tion ‘om ‘o ileage of Line of Way 
Counties Gas & 
Electric Co.... Norristown Bala 10 $300,000 Private 
an 
Railroad 
American Rail- 
ways Co....... Chester Wilmington 20 500,000 Railroad 
Metropolitan 
Edison Co..... Noftristown Reading 30 700,000 Traction 
Lehigh Power 
Securities Corp. Reading Allentown 30 700,000 Railroad 
Public Service 
eenereee Philadelphia Camden 15 500,000 Railroad 
Public Service 7 
Corp.......... Philadelphia Trenton 40 1,000,000 Railroad 
Philadelphia ‘ 
ElectricCo.... Chester Bala 10 350,000 Highway 
Philadelphia : 
Electric Co.... Philadelphia Bala 10 350,000 Highway 
West Jersey and : 
Seashore R.R.. Camden Westville 20 700,000 Highway 
185 $5,100,000 


* These lines, operated at 66,000 volts would have 40,000 kva. capacity. 





Philadelphia, Pa., and as industrial demands for central- 
station energy increases; (d) of the development of a 
regional generating and distributing center at Phil- 
adelphia, in harmony with the comprehensive plans of 
the Super-Power Survey; (e) of the conservation of an 
estimated minimum tonnage of 123,368 tons of coal 
annually; (f) of a substantial improvement in load factor 
at the super-generating stations by the gain in diversity. 
Again, consider the 66,000-volt lines linking the 
regional generating center at Philadelphia with the dis- 
tributing corporations at Camden, Norristown and 
Wilmington to be in operation and additional capacity 
at the distributing centers to be required. The installa- 
tion of new transformers or the changing of taps of 
existing transformers, if designed and installed for such 
an emergency, to operate at 114,000 volts star instead 
of 66,000 volts delta will increase the carrying capacity 
of the net work from 40,000 kva. to 70,000 kva., or 
approximately 75 per cent, which is adequate for the 
normal growth or demands for power in the Philadel- 
phia region until (a) the ultimate development of the 
super-power station at the mine already under con- 
sideration and (b) the construction of a 220,000-volt 
trunk to provide flexibility and assure interchange of 
energy between regional generating centers. 
Co-ordination and unification in the operation of 
existing utilities is the answer to the present and future 
requirements, based upon an immediate call for 100,000 
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kva., a demand for 80,000 kva. additional by 1923 and 
another call for 100,000 kva. by 1925, in the region 
embracing Delaware, New Jersey and eastern Penn- 
sylvania. Such an emergency may be met by (a) the 
development of the Chester and Delaware generating 
stations to their ultimate capacity of 120,000 kva, and 
180,000 kva. by 1928, and (b) the rebuilding and 
expansion of the Harwood or Hauto generating station 
of the Lehigh Power Securities Corporation, or (c) 
the construction of the first unit of a power plant at 
the mine rated at 250,000 kva. to 500,000 kva., and (d) 
the construction by 1926 of a double-circuit No. 4/0 
aluminum-steel-cable 220,000-volt tower line from the 
Hauto, Harwood or super-plant at the mine to the 
switching station at Bala, Pa., tying in at this point 
with the 66,000-114,000-volt network. 

The program as outlined involves certain capital 
investment, (a) for the ultimate development of the 
tidewater generating station and (b) for the plant 
at the mine and its transmission trunk. The invest- 
ment, however, is more than justified when consideration 
is given to the comprehensive data compiled by R. J. 
McClelland,* in which he compared the relative economy 
of a 250,000-kva. plant at the mine and the necessary 
transmission system with an equivalent 410,000 kva. in 
local central stations. The former entailed an estimated 
investment of $45,500,000 against $56,500,000 for the 
latter, and an annual expense of 10,000,000 and a cost 
per kilowatt-hour of 5.4 mills for the plant at the mine 
compared with $13,900,000 and 7.5 mills per kilowatt- 
hour for the several local stations. 

An analysis of these figures points to advantages 
mutual to the operator and to the financial supporter of 
aggressive utilities and of essential economic value to 
the nation. The facts assuring the carrying out of the 
plan for the centralization of power generation in exist- 
ing tidewater stations (with future demands to be 
cared for by transmission over high-potential buses to 
distributing centers) are (1) the saving; that is, the 
difference between the expense incident to the construc- 
tion of a 250,000-kva. plant at the mine and its essential 
transmission system and the sum necessary to provide 
an equal capacity of 410,000 kva. in local central 
stations; (2) the decrease in the unit generating cost 
per kilowatt-hour, approximately 39 per cent; (3) the 
gain in spare and reserve capacity by interconnection; 
(4) the saving in transportation of some 1,300,000 tons 
of coal, and (5) the sum available for interest charges 
upon capital investment, a direct result of the elimina- 
tion of $2,860,000 of transportation charges. 

The evidence as stated, when considered with reference 
to the present and proposed transmission network, 
should be adequate (1) effectually to restrain the 
financing and erecting of isolated tidewater steam 
generating stations remote from the mine other than 
those now under construction in Philadelphia; (2) to 
require such co-operation between the managements of 
neighboring and regional utilities; (3) to call for uni- 
fication of operation of the utilities here considered; 
(4) to require the creation of regional generating cen- 
ters; (5) to demand unification of frequencies as well 
as transmission and distribution potentials, and (6) to 
permit the burning of such fuels as will make possible 
the marketing of coal of high calorific value for domestic 
purposes until the period comes when the construction 
of additional 250,000-kva. generating units shall require 
the utilization of the annual output of the mine. 


‘ *See ELECTRICAL WORLD, July 20, 1918, page 104. 




















Electrical Features of Springdale Plant 


Balanced Relay Protection Is Applied to Generators, Whereas Line Switches Open on Overload 
Precautions Taken to Prevent Spread of Trouble from Any Switch or Bus- 
Station Load Indicators Used in Various Parts of Station 


By GEORGE S. HUMPHREY 
Electrical Engineer West Penn Power Company 














SPECIAL TWIN TOWERS RECEIVING LINES FROM SPRINGDALE POWER STATION ACROSS THE ALLEGHENY RIVER 


NIT layout and operation of the station, the 

working of the plant at high power factor 

in combination with stations on the system 

and a particularly careful arrangement of 
the energy supply for auxiliary drives and excitation are 
exemplified in the design of the Springdale plant of the 
West Penn Power Company, an account of which was 
given in ELECTRICAL WORLD last week. This account of 
the electrical layout of the station is now completed with 
a discussion showing how the units function in case of 
trouble originating within the station or outside of the 
plant, the description of measures taken to prevent the 
spread of trouble which may be developed in any switch 
or compartment and other unique devices designed espe- 
cially for this plant, such as a large station load indicator 
which is installed in the boiler room and at other im- 
portant points about the station and system. 


PHYSICAL ARRANGEMENT OF EQUIPMENT 


Energy is carried* from the main generators under 
the turbine-room floor up compartments in the fire 
wall between the turbine room and boiler room and 
under the main switch floor to the 11,000-volt generator 
switches by open bare busbar construction. From the 
11,000-volt transformer switches, which are on the 
same floor, single-conductor varnished-cambric-insulated 
cables run through fiber conduits down the river wall 
of the turbine room and through a self-supporting rein- 
forced-concrete conduit line to outdoor transformers. 
The 25,000-volt leads are stretched from the transformer 
structure to the building wall, where they pass through 
wall bushings and are carried across the main switch 





*See cross-section of station, ELECTRICAL WorRLD, Sept. 25, 1920, 
page 627. 


room to the 25,000-volt switch compartments. From the 
25,000-volt oil switches the circuits pass up and through 
the walls of the monitor to the lightning arresters on 
the roof. From here part of the circuits go across the 
Allegheny River, with a span of 1,450 ft. (442 m.), 
using silicon bronze conductors, and the others pass 
between the smokestacks, from which they are sup- 
ported, to the transmission lines which run along the 
public highway at a distance of 1,000 ft. (305 m.) from 
the power house. 

The 2,300-volt cables extend from the transformers 
back through the concrete conduit structure and under 
the turbine-room floor to the 2,300-volt concrete bus 
structure between the turbine room and boiler room, 

The water circulated through the cooling coils is first 
filtered and treated by a water-treating plant, which is 
installed under the transformer platform. 

The reactance of the main transformers is approxi- 
mately 5 per cent, and that of the house transformers 
6 per cent. 


BALANCED RELAYS PROTECT GENERATORS AND ‘* 
TRANSFORMERS 


The main generators, house generator, main exciter 
motor, main transformers and house transformers are 
protected by balanced relays and are therefore auto- 
matically disconnected in case of internal failure. The 
current transformers are installed so that as much as 
possible of the wiring is protected by these relays. 
However, the generatcrs and transformers are not pro- 
tected against overload. In case more current flows 
from one terminal of the generator than from the other 
terminal of the same winding a multi-circuit relay 
operates to disconnect the generator from the bus, from 
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the transformers and from the neutral, stop the venti- 
lating fan, and then to open the generator field. Un- 
balanced current in the main transformers will open 
the two 25,000-volt, the two 11,000-volt and the neutral 
circuit breakers of the transformers in trouble. The 
balanced relays are set for 1.5 amp., so they will operate 
on a comparatively small unbalance and thus discon- 
nect defective apparatus with as little damage as pos- 
sible. 

The 25,000-volt transmission lines are protected by 
means of Westinghouse type CO inverse time-limit 
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LOCATION OF RESISTANCE COILS FOR DETECTING INTERNAL 
TEMPERATURES IN GENERATORS AND TRANSFORMERS 
The resistance forms one element in a Wheatstone bridge 


scheme, and temperatures are read on switchboard ammeters 
graduated to read temperature directly. 


overload relays, as are also the 2,300-volt circuits. The 
25,000-volt circuit breaker which connects each trans- 
former bank to the transfer bus also has an overload 
relay to protect a transmission line when it is being 
supplied from the transfer bus. r 

The 25,000-volt lightning arresters are Westinghouse 
impulse-gap, four-tank, electrolytic arresters with choke 
coils, and a “dip” in the leads to the arresters. Experi- 
ence on the West Penn system indicates that there is 
considerable benefit in bringing a line conductor straight 
to an arrester and then taking it straight back on itself 
for a few feet, and this is referred to as a “dip.” The 
lightning seems to follow a straight path through the 
arrester rather than suddenly reverse its path around 
the 360-deg. turn. 

Each section of the 11,000-volt bus has an electrolytic 
arrester to protect the generators against surges. 


GROUNDING DEVICE FOR PROTECTING WORKMEN 


_A new type of grounding device has been developed 
for grounding the 25,000-volt lines when it is desired 
to work on them. This device consists, for each. circuit, 
of three knife switches mounted on top of the bus 
structure and controlled from a single handle mounted 
in the corresponding switch cell. This switch is elec- 
trically locked in the open position when the line is alive 
by means of current supplied by a 25,000-volt potential 
transformer connected on the line side of the circuit 
breaker. When the handle is in the closed position it 
opens the closing circuit for the corresponding circuit 
breaker. Thus it is impossible to ground the line unless 
the circuit breaker is open, and it is impossible to close 
the circuit breaker when the line is grounded. Each 
of these line-potential transformers also lights a lamp 
on the switchboard, so that the operator can tell whether 
or not the line is charged from the other end when the 
station line circuit breaker is open. 

One set of busbar reactors rated at 6 per cent at 
2,000 amp. with 75 deg. C. temperature rise is installed 
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in the 11,000-volt bus between the two main generators, 
and it is intended to place reactors in this bus between 
units as the station grows. 

The operating room is on the main-switch floor, which 
is two floors above the turbine room. The operator can 
see none of the apparatus which is controlled by him 
and must depend on signals and the telephone for com- 
munication with the turbine room and other points 
about the plant. 

The switchboards in the operating room are arranged 
in five groups. One group contains four generator 
panels, which are of the benchboard type with indicat- 
ing instruments on the front vertical section and relays 
and curve-drawing meters on the back of vertical panels 
placed 4 ft. (1.2 m.) back of the front panels. Another 
group contains the 25,000-volt line and transformer 
panels and a 25,000-volt neutral panel; a third, the 
2,300-volt auxiliary panels; a fourth group, the exciter 
panels and voltage regulators, and the fifth group, the 
panels for distributing the control and lighting circuits. 

The switch control circuits are so arranged that the 
automatic tripping of any switch will ring a bell, which 
will keep ringing until the operator has turned the cor- 
responding control handle to the trip position. Should 
a number of switches open automatically at the same 
time the bell will keep ringing until the operator has 
cleared the last switch. Thus there is no.chance for 
him to believe he has entirely taken care of the trouble 
by attending to only one switch, although this would 
stop the ringing of the bell unless special provision were 
made against it as was done in this case. In this sta- 
tion a green light indicates that a switch is closed and 
a red light that the switch is open, which is opposite to 
practice in most power plants. The West Penn system 
has always been operated on the theory that the normal 
condition for a switch is closed and the abnormal posi- 
tion is open, and the red light is to call the operator’s 
attention to the abnormal condition. When a switch 
opens automatically the green light is extinguished, 
while the red lamp is lighted and remains lighted until 
the switch is again closed or the control handle is turned 
to the trip position, when it also is extinguished and 
the alarm bell simultaneously stops ringing. 


INDICATORS OF TOTAL STATION LOAD 


A device has been provided which is actuated by the 
totalizing wattmeter and operates instruments having 
36%in. (90-cm.) dials to indicate the total station load, 
such instruments being installed in the system opera- 
tor’s office and at several points in the turbine room 
and boiler room, those in the boiler room being ar- 
ranged so that they can, in addition, be adjusted by the 
system operator to show contemplated increase or de- 
crease in load. 

In the basement are railway machines and a railway 
board consisting of twelve panels. Clocks of recording 
instruments wherever possible are synchronized and 
controlled from a Warren master clock placed in the 
operating room. Tracing the sequence of various opera- 
tions recorded by these instrumnts in case of trouble 
is greatly facilitated by thus having all clocks continu- 
ously synchronized. 

All the main generators and the house generator 
are provided with Westinghouse automatic voltage 
regulators. 

The emergency lighting circuits, which supply energy 
to the lamps most vitally needed in case of trouble, are 
ordinarily supplied from alternating current, and an 
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automatic throw-over switch is provided which throws 
them over to a storage battery if there is an interrup- 
tion of two seconds in the alternating-current supply. 
The battery, which consists of 120 type E-17 “Exide” 
cells, also operates the circuit breakers. 

The 25,000-volt conductors are all open wiring with- 
out insulation except that micarta tubes are placed over 
the leads between the disconnecting switches and buses 
to prevent arcs from traveling from the disconnecting 
switches to the bus. The conductors indoors are of 
copper tubing, and the busbars consist of two {-in. x 
2-in. (0.6-cm. x 5-cm.) bars. All indoor insulators are 
porcelain posts, which have a dry flash-over of 135,000 
volts and will withstand a cantilever pull of 1,500 lb. 
(680 kg.). There are barriers placed between the indi- 
vidual 25,000-volt circuits but not between individual 
phases, the spacing between which is 32 in. (81 cm.). 
The 25,000-volt bus structure is of reinforced concrete, 
weighs 2,400 lb. per foot (3,568 kg. per meter) ‘of 
length, is 130 ft. (39.6 m.) long, and is supported at 
intervals of 21 ft. 9 in. (6.4 m.), over which distance 
it is self-supporting as a beam. 

The 11,000-volt conductors consist of flat bars mounted 
on porcelain insulators with concrete or brick barriers 
between individual phases at all points, with the ex- 
ception of the leads to the transtormers, which are 
single-conductor varnished-cambric cables with 43-in. 
(96-mm.) insulation and a double braid. The 11,000-volt 
bus and switch structure is of concrete. The 2,300-volt 
wiring consists of single-conductor, varnished-cambric 
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braided cables in fiber conduits laid in floors and walls. 
The control wiring consists of multiple-conductor 
rubber-covered cables in iron conduits. 

A double-circuit steel tower transmission line 21 
miles (33 km.) long, using No. 4/0 copper conductors and 
insulated for 130,000 volts, has been constructed from 
Springdale to a point near Greensburg. This line is 
now operated at 25,000 volts. 

When further extensions shall be made to the station, 
it is the intention to distribute the additional power at 
130,000 volts. The step-up substation will be entirely 
out of doors and will be between the turbine room and 
the river. A step-down substation will then be con- 
structed, and the voltage of the steel-tower line will be 
increased to 130,000. Another 130,000-volt double- 
circuit transmission line will be run northward from 
Springdale to supply the territory served by the West 
Penn on both sides of the Allegheny River. It is prob- 
able that the present number of 25,000-volt circuits 
will take care of the power that can economically be 
served from the station at this voltage. It is the inten- 
tion eventually to interconnect the stations of the com- 
pany by means of 130,000-volt transmission lines. 

The station proper was designed by Sanderson & 
Porter, consulting engineers, of New York, and was 
built by the West Penn Power Company under the 
supervision of the consulting engineers. The 25,000- 
volt installation and the transmission lines were de- 
signed and constructed by the engineers of the West 
Penn Power Company. 


Utilizing Hydro-Electric Knergy in Sweden 


Interesting Experience with Extensive High-Tension System of the Swedish 
Government—The Method of Grading Station Insulation and Studies of 
Lightning Trouble Are Features—Plans for 200,000-Volt Transmission Lines 


HE utilization of Sweden’s natural resources 
of hydraulic power is a matter of immediate 
national importance owing to the almost com- 
plete lack of hard coal within the country’s 
borders. The management of all state-controlled water 
rights therefore has been intrusted to a national board, 
which, under the name of the Royal Board of Waterfalls 
(Kungl. Vattenfallsstyrelsen), reports directly to the 
Minister of Communication. At present the Board of 
Waterfalls controls some 250,000 kw. of installed gener- 
ating capacity ai.d distributes yearly some eight or nine 
hundred million kilowatt-hours of electric energy to 
almost every industry, city, village and farm within a 
large area in middle southern Sweden and also to the 
mining districts in the far north. The map shows the 
extension of the present high-tension transmission sys- 
tem and also a system of extra-high tension trunk lines 
now under construction. : 
Experience in the operation of this system shows 
that only four faults have developed in 135 generator- 
years, and little trouble has occurred in transformers, 
excepting during the war, when faults increased to 40 
per cent of the number of certain transformers in 
service for one year, owing to substitute material used 
in construction. From 3 to 5 per cent trouble is said 
to represent normal operation of transformers. Grading 
of suspension insulators for 50-kv. and 70-kv. lines has 


been adopted, and six units per string are used for the 
latter voltage. The general method of insulation dis- 
penses with horn gaps, and a scheme of so grading the 
insulation has been adopted that the most accessible 
insulators, at the station, will break down first. Thus 
the line insulators have a high factor of safety. This 
method is said to have proved highly satisfactory. 
The Swedish state of old held certain important water 
rights in the Géta Alv, the outlet of Lake Vianern into 
Kattegat, a part of the North Sea. It is expected that 
after complete development between 250,000 kw. and 
300,000 kw. will be utilized in this stream. Plans had 
already been laid down in the earlier years of the cen- 
tury for a wholesale development of the falls of Troll- 
hittan, in Géta Alv, and early in 1910 the first generat- 
ing unit was put into service. At Trollhattan there are 
now in operation thirteen hydro-electric units of 9,000 
kw., representing a total of about 115,000 kw. installed 
capacity. The next task of the Board of Waterfalls was 
to build a hydraulic station in the wilderness north of 
the Arctic Circle. In connection with the electrification, 
in 1913-15, of the important ore-hauling state railroad 
between Kiruna and Riksgransen, at the Norwegian 
border, the interesting subterranean power station at 
Porjus was constructed. Porjus now puts some 20,000 
kw. single-phase power at the disposal of this railroad, 
and supplies the large iron mines at Gellivara and 
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Kiruna and the electrochemical industries at Porjus with 
about 35,000 kw. over a three-phase system. The next 
development was the Alvkarleby station, on the river 
Dalalven, about 90 miles (140 km.) due north of Stock- 
holm, with 55,000 kw. generating capacity, and among 
recent acquisitions is the Motala plant, which is not yet 
completed. The latter station has a rather small all-day 
capacity, but because of its advantageous situation 
between Lake Boren and Lake Viattern it is intended as 
a peak-load station with synchronous capacity of 30,000 
kva. There is also a 30,000-kw. steam-driven reserve 
station at Va: ‘eras, intended to supplement the Troll- 
hittan and Alvkarleby systems during periods of water 
shortage. 

At the congress of electrical engineers and physicists 
gathered in Copenhagen Aug. 31-Sept. 3 to commemo- 
rate Oersted’s electromagnetic discoveries Waldemar 
Borgquist, head of the electrical construction and plant 
of the Royal Swedish Board of Waterfalls, gave an 
interesting résumé of operating results during the ten 
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faults and one mechanical fault have been noted, the 
two rotor faults in fact being caused by accidental ex- 
posure to moisture during the period of construction. 
In the beginning ice expansion caused some trouble in 
winter time, but thanks to special equipment, including 
ice deflectors and electrically heated gratings, hydraulic 
reliability now is practically 100 per cent. 

In 250 transformer-years, counting only the bigger 
units, there has been only one mechanical fault, but 
cooling-water coils sometimes showed a tendency to leak 
and had to be looked after. In certain large lots of 
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FIG. 1—ELECTRICAL SUPPLY FOR RAILWAYS AND INDUSTRIES IN MIDDLE SOUTHERN SWEDEN 
This system has been designed, built and operated by the Royal Board of Waterfalls for the Swedish government. 


or more years of operation of the board’s vast power 
distribution systems. He also touched upon some far- 
reaching plans for the future. 

At present there are about 5,000 km. (3,100 miles) of 
high-tension lines, the speaker said—namely, 1,100 km. 
(680 miles) for a tension of 70,000 to 80,000 volts, 800 
km. (500 miles) for 40,000 to 50,000 volts, and 3,100 km. 
(1,920 miles) fo. 10,000 to 20,000 volts. There are 
installed thirty large generating units and 300 trans- 
formers of 100 kva. to 5,000 kva. 

Most of this equipment has been in service uninter- 
ruptedly for six or seven years, but in a total of 135 
generator years only one stator and two rotor winding 


smaller and medium-sized 20,000-volt transformers 
bought during the war, however, the fault frequency has 
been much higher, emphasizing the detrimental effects 
of the use of war substitutes. In such transformers 
the fault frequency. ranged all the way from 15 per cent 
(that is, 15 faults per 100 transformers in a year) up 
to 40 per cent, while in pre-war installations on similar 
duty the fault frequency had been only 2 to 3 per cent, 
or even lower. As a standard for good transformers 
the speaker suggested a fault frequency of less than 3 to 
5 per 100 transformers per year during the first ten 
years of service for each transformer. Medium-quality 
transformers should give from 5 to 10 per cent fault 
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frequency, while transformers giving more than ten 
faults per 100 transformer years must be considered :as 
not up to trade requirements. 

All the newer 70,000-volt lines in the system and 
most of the 50,000-volt lines are provided with suspen- 
sion insulators, with six and five units per string respec- 
tively. The units are of a special design, developed 
after extensive researches in the board’s high-tension 
laboratory at Alvkarleby, and are graded so as to give 
a reasonably even distribution of voltage over the string. 
On the high-tension lines of the Eastern system the 
fault frequency has been kept down to one fault per 
year for 500 km. (310 miles). In spite of the severe 
climatological conditions of northern Sweden, only one 
fault per year for 100 km. (62 miles) has been reported 
from the Porjus 70,000-volt lines. However, on certain 
older 50,000-volt stretches, insulated with two or three 
units per string and running close to the western coast 
line, the fault frequency has been enormously larger, 
possibly owing to the salt winds from the sea, and up to 
one fault per year for 6 km. (3.7 miles) has been ob- 
served on the line from Trollhattan to Gothenburg, 
necessitating reinsulation with five-unit strings. Lines 
operated at 40,000 volts and below and some 50,000-volt 
divisions are provided with pin-type insulators and 
naturally show a somewhat higher fault frequency than 
modern suspension-insulator lines. On wood-pole lines 
there has been on an average one fault per year for 40 
km. (25 miles)—half of the number, however, having 
been due to falling trees—but certain 50,000-volt steel- 
tower lines have shown up to one electrical fault per 
year for 20 km. (12.5 miles). 

The Board of Waterfalls has equipped all newer plants 
according to a rule which may be called the principle of 
graded insulation. It is part of the system not to use 
any horn gaps or other lightning arresters. The insula- 
tion is not uniform over the entire plant, but system- 
atically tapered. The weakest points in the system 
are the switching-station insulators, which may easily 
be kept under continuous inspection and in case of a 
breakdown may be quickly replaced. All bushings and 
series apparatus are designed for considerably better 
insulation, since a failure here causes longer interrup- 
tions. The transformer windings are insulated so as 
to be able to stand brief overvoltages still better than 
the bushings, and the line insulators, finally, are made 
with as high a factor of safety as economy permits. 
Owing to this grading of the insulation electrical surges 
which occur in the neighborhood of a station will very 
seldom cause any transformer breakdowns, but the elec- 
trical faults have instead a tendency to appear in the 
switching station insulators, where the trouble may 
easily be found and remedied. Experience has shown 
that the system works very well and that the grading 
in no way causes any alarming increase in the total 
number of disturbances. 


HorN GAPS ARE CONSIDERED HAZARDOUS 


Mr. Borgquist remarked that he is as often asked 
just why he prefers to use the busbar insulators as 
electrical safety valves instead of horn gaps or similar 
devices. The reply, he said, is this: In order to make 
horn gaps effective at all, they must be adjusted to 
about 80 per cent of the breakdown voltage of the weak- 
est insulation in the system, and the gaps then tend to 
pick up a great many disturbances which ordinarily 
would have been perfectly harmless. The effect thus 
virtually is a considerable decrease in the over-all elec- 
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trical strength of the plant, which reacts very unfavor- 
ably upon reliability of service. 

A survey of electrical faults on the Alvkarleby system 
during 1916-18 gave as a result the fault-frequency 
curve in Fig. 2. During the winter no other faults 
occurred than such as could be traced back to accidental 
shortcomings in manufacture of the equipment. Ser- 
vice interruptions of unknown origin, insulator failures 
and so on began to be prominent during the late spring, 
and in the summer there was a decided maximum of 
disturbance, while the fault frequency during the 
autumn gradually fell back to its low winter value. This 
periodicity of disturbance clearly indicates that the 
overwhelming majority of unexplainable faults are due 
to atmospheric disturbances of electrical nature. Much 
attention, therefore, has been devoted to a study of the 
inter-relation between atmospheric electricity and plant 
trouble, and in this connection investigations are being 
made of the electrical field in the neighborhood of the 
earth’s surface, including continuous graphical registra- 
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FIG. 2—MOST OF STATION TROUBLE OCCURS IN SUMMER 
Average number of station disturbances during 1916-18 in the 


AlvkKarleby system in Sweden. 
occurring during thunderstorms. 


The shaded area indicates faults 
tion of the potential drop in the air. During this work 
it at once became evident that the earth-field gradient 
may rise to enormous values, much larger, in fact, than 
heretofore has been assumed possible. In one case a 
drop of 275,000 volts per meter was registered, and 
gradients of the order of hundreds of volts per centi- 
meter were common occurrences. It is clear, therefore, 
that a transmission line during a thunderstorm will 
take on tremendous electrical charges, if it is grounded 
at one end. A sudden lightning discharge will liberate 
the charge on the line, and the potential of the line con- 
ductors then may rise momentarily to millions of volts 
to ground. That any operation at all is possible under 
such conditions may be explained only by the assumption 
that the field changes take place not instantaneously but 
at such a rate that the charges have time partly to 
equalize themselves during the lightning. The main 
point, therefore, is the rate of change of the potent‘s 
gradient, and just now a method is being tried for 
direct photographical registration of the time derivative 
of the air potential. 

In concluding, the speaker stated that conditions dur- 
ing these past years of operation in no way have indi- 
cated any technical difficulties which could prevent the 
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rational working of such widespread and ever-expanding 
transmission systems as those in middle southern 
Sweden, nor could they make it impossible to maintain 
in such systems any degree of service reliability neces- 
sary for good economy. 

The two big systems branching out from the Troll- 
hittan and the Alvkarleby stations hitherto have been 
operated independently, but they will soon be very 
effectively linked up by a 200,000-volt tie line now 
under construction. This line will preliminarily be pro- 
vided with 70-sq.mm. (1,380,000-circ.mil) copper and 
will be put in operation during 1921 at 120,000 volts. 
The poles, however, are designed so as to be able to carry 
four 300-sq.mm. (5,920,000-cire.mil) copper conductors, 
and room is provided for 200,000-volt insulation. As 
soon as the need for greater flexibility arises the present 
conductors will be replaced by the heavier material and 
the full voltage applied. 

This trunk line, shown on the map by heavy dash 
lines, is intended to form the first link in a widespread 
system of super-high tension lines to span Sweden from 
east to west and from north to south. The Board of 
Waterfalls, the speaker said, even considers the possi- 
bility of an economical transmission of energy from the 
tremendous hydraulic resources of the vast wilderness 
in the far north down to the densely populated industrial 
districts in southern Sweden, over a distance of more 
than 1,000 km. (620 miles). 


Communal Electric Heating System 


HE city of Bergen, on the west coast of Norway, 

in January, 1916, suffered very heavily from a fire 
which totally destroyed 369 houses. The city authorities 
now have made arrangements for the rebuilding of the 
destroyed districts and the question was raised as 
to the economical possibility of electric surplus-power 
heating on a large scale. An interesting plan for an 
electric hot-water system was outlined by a Norwegian 
engineer, Mohr, and after some modifications this plan 
has been favorably reported by the authorities. 

The city owns undeveloped water power amounting to 
about 100,000 hp., which is to be utilized in the new 
scheme, it being shown that with a successive develop- 
ment of power plants the surplus power should be amply 
sufficient to provide all heating energy needed for many 
years to come. Each city block is to have its own water- 
heating system, consisting of a large hot-water tank, 
placed under the yard, with resistance heaters supplied 
from a 7,500-volt three-phase transformer of suitable 
size. The plan also calls for special mixing tanks, where 
the cool return water from the radiator system can 
be mixed with just the necessary amount of hot water 
from the heater tank. By this means a constant tem- 
perature can be maintained in the supply water, thus 
eliminating any inconveniences due to temperature 
fluctuations in the main tank. While the power may be 
entirely shut off during daytime, or at least during peak 
hours, the surplus energy stored in the big tank during 
the night may be utilized for heating in daytime. 

Each tenant will have to pay for his heat according 
to heat meters inserted in the hot-water supply pipes. 

A detailed description of the planned electric heating 
system was given by Mr. Mohr in Elektroteknisk 
Tidskrift, Nos. 6, 7, 14-17, and 32, 1919, and in Teknisk 
Tidskrift, Mekanik, April 14, 1920, H. Theorell took up 
the whole matter of economical electric heating for a 
thorough discussion. 


ELECTRICAL WORLD 





VoL. 76, No. 24 


Readers’ Views and 


Comments 





steeseeseseseeesceeesetsscescecees 
Reaseesseccecessseceesesseceueaaen 


The Radio Compass and the Guiding Cable 
To the Editor of the ELECTRICAL WORLD: 

Sir: In your issue of Sept. 4, page 492, an item was 
printed on “Ships Successfully Guided Into Harbor by 
Radio Detectors.” The guiding cable mentioned is not 
a radio device, though the term has been. mistakenly 
applied by a number of publications. It operates at 
an audio, not radio, frequency, namely, 500 cycles, and 
the signal is picked up by induction purely. The guid- 
ing cable is, however, auxiliary to a purely radio 
device, the radio compass, which guides the vessel to 
the mouth of the channel, at which point the audio cable 
is found and followed into the harbor. S. KRUSE. 

Washington, D. C. 


Curricula of California Institute of Technology 


To the Editor of the ELECTRICAL WORLD: 

Sir: My attention has been called to a statement in 
your issue of Oct. 23, page 833, to the effect that in 
order to devote more time to technical matters the 
faculty of the California Institute of Technology had 
eliminated modern languages from the required cur- 
ricula of the engineering classes. I should like to 
correct what, from our point of view, is a rather serious 
error in this statement. The action of the faculty 
in eliminating modern languages from the various 
curricula was not taken in order to devote more time 
to technical matters. In fact, it was made quite 
definite by resolution at the time the action was taken 
that the proportionate number of hours in the cur- 
riculum previously given to humanitarian and general 
studies should not be reduced by the elimination of 
modern languages. It was the thought of the faculty, 
however, that the time that had been given to modern 
languages might more profitably be used in other 
humanitarian subjects and subjects of general informa- 
tion; and in the new schedules, accordingly, a larger 
amount of time than before is devoted to English, 
history, current topics and economic subjects. A rather 
thorough general geology course has been added, and 
it is hoped later to provide general informational courses 
in astronomy and biology. EDWARD C. BARRETT. 
California Institute of Technology, 

Pasadena, Cal. 


Electricity, Too, Has Its Columbuses 
To the Editor of the ELECTRICAL WORLD: 

Sirk: Why should not the successful celebration of 
the Oersted-Ampére centenary which has just culmi- 
nated at Ampere, N. J., lead to a revival of interest in 
electrical biography and history all along the line and 
be the forerunner of many similar commemorations as 
cccasions arise? The human element which interests 
men so strongly in geographical discovery and explora- 
tion is present, too, in the new worlds first revealed b) 
devoted and intrepid scientists and has too long suffered 
neglect. W. C.F. 

Brooklyn, N. Y. 














Station and Operating Practice 


A Department Devoted to Problems of Installation, 
Operation and Maintenance of Equipment for Economical Generation and 
Distribution of Electrical Energy 





Checking Connections for Parallel 


Operation 
EFORE putting two alternators in parallel for the 
first time three important points should be checked. 
These are the engine-speed regulation, the generator 
phase rotation and the reliability of the synchroscope 
employed. The engines should be tried out to determine 
that they have the same speed at no load, at partial load 
(say one-half load) and at full load. If this is not true, 
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CONNECTIONS FOR CHECKING PHASE ROTATION AND 
SYNCHROSCOPE INSTALLATION 


adjustments to secure the same speed regulation in the 
two units must be made. 

Checking phase rotation is called “phasing out” and 
can be done in several ways, as follows: (a) Connect a 
polyphase induction motor to the bus and run it first 
on one generator and then on the other. If it runs 
in the same direction on each generator, their phase 
rotations are the same. (b) Connect one generator 
directly to the bus and connect the other to the bus 
through a bank of lamps across each break of its main 
switch. Use enough lamps in each bank to stand the 
full bus voltage (see drawing). If the machines are of 
high voltage (over 550 volts), use a step-down trans- 
former suited to the generator voltage in place of each 
lamp bank and put a lamp across the low side of each 
transformer. These will then work the same as the 
lamp banks. Run both machines at full speed and volft- 
age. If the phase rotation is correct, the banks of 
lamps will go up and down in brightness together. If 
it is wrong, they will alternate with one another. (c) 
Run both machines up ‘to full speed but at only one- 
third voltage or less. Extra resistance in the fields 
may be necessary for this. Then close both main 
switches to the dead bus and note the action of the 
ammeters on each machine. To make this test it is 
necessary to have at least two ammeters for each gen- 


erator. If all the ammeter needles swing together, the 
phase rotation is correct, but if they swing alternately 
it is wrong. 

If the phase rotation is found to be wrong by any of 
these tests, change it by reversing the leads of one phase 
of one machine. Then check the rotation again to be 
sure it is right. 

To check the synchroscope, connect one machine to 
the bus and connect lamp banks or transformers across 
all breaks of the main switch of the other, as in (b) 
of the foregoing paragraph. Run both machines at 
about full speed and voltage. Watch the lamps and the 
synchroscope. If the synchroscope shows the machines 
in phase when the lamps are dark, it is connected cor- 
rectly. If not, its connections must be changed. 

Small plants often use synchronizing lamps only, 
without any synchroscope, both light and dark methods 
of synchronizing having their advocates. As the phase 
rotation must be made right by permanently connect- 
ing the generator leads to the oil switch, it is sufficient 
to have the lamps in the permanent indicator connected 
to one phase only of each machine and not to all phases. 
Reliance Engineering Company. JAMES DIXON. 

Cleveland, Ohio. 





Arrangement for Grounding Lines Before 
Working on Them 


OR grounding lines on which work is to be done the 

device shown in the accompanying drawing has been 
designed for use in place of chains by the Utah Power 
& Light Company, Salt Lake City. This appliance con- 
sists of a pole 6 ft. (1.8 m.) long to one end of which 
is attached a clamp which may be tightened on the wire 
by turning the pole. To this clamp is attached 12 ft. 
(3.6 m.) of No. 2 extra-flexible stranded cable which is 
triple-insulated. The other end of the cable terminates 
in another clamp which is fastened by means of a wing 
Mild Steel 
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GROUNDING CLAMP IS SECURED ON WIRE BY TURNING 
WOODEN HANDLE 


nut to one of the members of a steel tower. The clamp 
which holds the wire is made of a double hook in the 
shape of a U. This hook revolves on a screw spindle 
which is fastened permanently in the end of the pole. 
On the outer end of this spindle a bar is pivoted which 
fits into the two branches of the hook. In using the 
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device the two branches of the hook are placed over the 
wire and the pole is turned to the right. This forces 
the arm up into the two branches of the hook, clamping 
the wire tight. The pole is of ash treated with paraffin 
and two coats of varnish. To the handle end of the 
pole is attached 4 ft. (1.2 m.) of jd-in. (6.4-mm.) 
sampson cord with a 34-in. (13-mm.) bit. snap on the 
end and two 1-in. (25-mm.) iron rings taped to the cord 
at distances of 1 ft. (0.83 m.) and 3 ft. (0.9 m.) from 
the snap so that the pole may be hung up on crossarms, 
etc. When grounding a line the tower clamp should be 
attached to the tower before hook is placed on wire; like- 
wise it should be removed after hook is removed. 

Utah Power & Light Co., P. P. ASHWORTH, 

Salt Lake City, Utah. Distribution Engineer. 


Power Factor Quickly Read from Table 
Supplied to Metermen 


O ASSIST metermen in calculating the power 
factor of a balanced three-phase load by comparing 
the speeds of the two elements of a watt-hour meter 
when run separately, the Northern Virginia Power Com- 
pany supplies them with a card such as is reproduced 
here. To make use of the table the speed of the slower 





POWER FACTOR DETERMINED BY CONNECTING WATT- 
HOUR METER ELEMENTS ONE AT A TIME 


ELEMENTS ROTATING IN SAME ELEMENTS ROTATING IN 





DIRECTION OPPOSITE DIRECTIONS 

Speed of Slower Speed of Slower 
in Per Cent Power in Per Cent Power 
of Speed Factor, of Speed Factor 
of Faster Per Cent of Faster Per Cent 
100.0 100.0 Piso ies ; 50.0 
84.7 99.0 eh ecthaedenscsat eee 49.0 
79.0 98 0 I SP ee ere eee ee 48.0 
74.7 97.0 ML, tik Ais cb Wa nem eS aan oS 47.0 
71.2 96.0 De wiectnw uch as bids ae es 46.0 
68.4 95.0 hee ae eee 45.0 
65.4 ere oe 44.0 
62.8 93.0 Bs. s dels cs dances scala 43.0 
60.6 92.0 We 5 scan oe pas aks cin coca Re 42.0 
58.4 91.0 [OD CASS foe 41.0 
56.3 90.0 |, Seer re 40.0 
54.4 ere gene 39 0 
52.5 88.0 16.9... 38.0 
50.7 87.0 1S. 3... 37.0 
49 0 86.0 Oreo 5.4 hele «. wince 36.0 
47.3 85.0 ae .8.. 35.0 
45.7 84.0 aoe. 34.0 
44.1 83.0 24.6 33.0 
42.5 82.0 wns 32.0 
41.0 81.0 ts Oe as 31.0 
39.6 80.0 ae. 9.5 30.0 
38.1 79.0 i > 29.0 
36.7 78.0 a eas > 28.0 
35.3 77.0} 34.6... 27.0 
33.9 76.0 56.4... 26.0 
32.5 75.0 . > 25.0 
31.2 74.0 ROE s 5.6: 24.0 
29.8 73.0 41.9... 23.0 
28.5 72.0 43.8... 22.0 
27.2 71.0 45.8.. 21.0 
25.9 70.0 47.8. 20.0 
24.6 69.0 49.8... 19.0 
23.3 68.0 OF eS ee eee eee 18.0 
21.9 67.0 25.9... 17.0 
20.7 66.0 Main a oni athe Sembee 16.0 
19.3 65.0 DM chs Sckcs eke eee 15.0 
18.1.. 64.0 60.6... 14.0 
16.8 63.0 Na ice ee ree 13.0 
15.6 62.0 MS Kies 65 ke cee aee tote 12.0 
14.3 61.0 Os nis kesh cnaeee sewer 11.0 
13.0 60.0 70.2.. 10.0 
11.7 59.0 Pe Siratwsa ta si Sets kenweests 9.0 
10.4 58.0 3 Ns eee ee 8.0 
9.2 57.0 78.4... 7.0 
7.9 56.0 81.1... 6.0 
6.6 55.0 84.3 5.0 
5.3 54.0 87.0.. 40 
3.9 53.0 ae ee 3.0 
2.6 52.0 tet a et atone 20 
1.3 51.0 96.7 10 
100.0 00 





element is determined in per cent of the speed of the 
faster element. Opposite this figure in the table will be 
found the correspending power factor. When one ele- 


ment runs backward the right hand column is used. 
Northern Virginia Power Co., 
Winchester, Va. 


C. C. MOLER, 
Superintendent. 
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Treating Cross-Arms with Old 
Transformer Oil 


O LENGTHEN the useful life of cross-arms an 

Ohio company has developed a plan for impregnating 
them with discarded transil oil and then painting them. 
This plan seems to be economical and effective. In 1918 
the company had just bought some cross-arms and was 
investigating preservative treatments. It happened that 
five fifty-light constant-current transformers had just 


COST OF TREATING CROSS-ARMS WITH OLD TRANSIL OIL AND 
PAINT IN 1918 
Per 100 Arms, Six-Pin, 8-ft., 34-in. x 4}-in. Section 





Impregnation: 





25 gal. oil.... ee Ce TN eeee ere $5.00 
Pe I CONN SRI: os o.oo kre k.tewd pas 40d au 060040 25056058 3.75 

Hated lca: a GA Au Aibno WER ae ap ha Re his KDA CER eos Ke $8.75 

Painting: 

I NS ot Ee hn i aN ad con abe wcuie ele dene $3.63 
SN IINUIRE 2 6 ie vacua sinc Fugit i ckebcesa uve decked ev s.anaee 1.69 
See SIR IIIS”, 5°. Fn ntk » Sina Ua Ghee Woh de Ki meee see vets eae 7.50 

Ls i valde wack sn ban WN dem a Bib kk we we ea as aes aia Paae ios ie $12.82 


First cost of arm, $1.08; average life, eleven years; cost, 9.8 cents per year. 

Oiling and painting, 8.75 cents + 12.82 cents = 21.57 cents. 

Cost of treated arm, $1.08 + $0.216 = $1.296; estimated life, fifteen years; 
cost, 8.6 cents per year. 





been junked and their oil was not considered desirable 
for use elsewhere. It was decided to experiment with 
this oil as a preservative. Accordingly some of the oil 
was poured into a sheet-iron tank having a capacity of 
several barrels of oil and twenty-five to thirty cross- 
arms. The oil was maintained at 150 deg. to 175 deg. 
Fahr., and the arms received an immersion of thirty 
minutes or more. None of the arms showed a penetra- 
tion of less than 1 in. (2.5 cm.)-on any surface. The 
first batch of arms in the morning was allowed to heat 
up with the oil and the last batch at night was left in 
overnight, the result being complete impregnation of 
the entire cross-sectional area of a large number. All 
arms were Washington fir, standard N. E. L. A. speci- 
fications. Some 12,000 locust pins were also treated in 
the same way, and the arms and pins were allowed to 
stand several days in the open air until all traces of 
surface oil had disappeared. 

When setting the pins they were first smeared around 
the top of the shank with a heavy mixture of white lead 
and linseed oil to seal thoroughly the top of the arm 
against the admission of water. IIl-fitting or imperfect 
pins were discarded. After setting the pins the entire 
arm received a coat of white lead and linseed oil of 
ordinary consistency and was allowed to dry a week. 

A hard, flinty, wear-resisting surface resulted, and 
after more than two years’ service for some of the arms 
there is no evidence of peeling of the paint. Probably 
the entire absence of surface oil when painting helped to 
obtain this result. It is thought also that this treatment 
imparted a certain degree of flameproofing to the arms. 
For example, a defective fused cut-out recently started 
a 6,900-volt arc across the face of an arm: The arc 
hung for a number of seconds and destroyed the cut-out, 
but the arm did not catch fire and except for a slight 
surface charring was not damaged. 

The cost of impregnation and painting in 1918 is 
shown approximately in the’ accompanying table. 
Although a value of 20 cents per gallon was arbitrarily 
assigned to the oil, it really cost nothing as it would 
have been discarded. The tabulation shows a cost of 8.6 
cents per cross-arm per year, allowing a fifteen-year life. 

Columbus, Ohio, L. C. PETERMAN. 
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Industrial Applications 


The Economical Utilization of Electrical Energy 
in Mills and Factories, Together with Practical Details of Installation, Control, 
Testing and Repair of Equipment Required 








Starting Switch Mounted Directly on 
Grinder Frame 
| chance of placing the starting switch shown in the 
accompanying photograph on an adjacent column it 


was mounted directly on the frame of the Norton 
grinder in the East Springfield factory of the Westing- 





MOUNTED WITHIN EASY REACH OF OPERATOR 


house Electric & Manufacturing Company. Advantages 
of this method of mounting are that the switch is very 
close to the operator, thus saving time in stopping the 
machine or starting it. The circuit which feeds the 
motor is entirely out of the way and is protected by the 
conduit from the ceiling and the flexible conduit lead- 
ing down from the starting box. 


Advantage of Motor-Driven Exciters for 
Synchronous Motors 


ae of excitation voltage on a synchronous motor 
where a direct-connected exciter is not installed is 
minimized by exciting from a motor-generator set of 
which the motor is connected without fuses to the motor 
side of the synchronous-motor oil switch. This insures 
a continuous supply of exciting current whenever the 
synchronous motor is operating, provided that the 
motor-generator set is kept in a serviceable condition. 
This scheme was evolved by a large industrial concern 
after losing a synchronous motor installed between the 


two cylinders of an air compressor and excited from 
a belt-driven generator. The belt came off the exciter 
pulley and the synchronous motor winding was burned 
out in consequence. After losing this motor the con- 
cern solved the difficulty by exciting the synchronous 
motor from a motor-generator set as described. By 
means of a throw-over switch excitation can be obtained 
from another source of direct-current supply if it is 
necessary to take the exciting motor-generator set out 
_of service for repairs. H. L. BURNS, 
{ Chief Electrician. 
The Dayton Engineering Laboratories Company, 
Dayton, Ohio. 


Simple Grid Connections to Give Wide 


Range of Resistance 
Y USE of single-pole, double-throw switches con- 
nected as shown in the accompanying diagram a 
wide range of resistance is obtained in the portable and 
stationary resistance units employed in an Eastern 
industrial shop. The principle of this method of con- 
necting is shown in Fig. 1, where a, b, ¢ and d are 
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ADJUSTABLE RHEOSTATS WHICH GIVE WIDE RANGE OF RESIST- 
ANCE FOR THE NUMBER OF RESISTANCE UNITS EMPLOYED 


resistance units connected by single-pole, double-throw 
switches to either e or f. The maximum resistance 
obtainable is the sum of a, b, c, d, the current being 
limited to that allowable for one of the sections. To 
obtain this maximum resistance switch No. 1 is thrown 
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over to e, switch No. 5 is thrown to f, and the other 
switches are left open. The minimum resistance will 
be one-quarter of the resistance of any section (provided 
they are all equal), and with this condition the maximum 





THIS RHEOSTAT MAY BE ROLLED ABOUT THE LABORATORY 


current will be four times the maximum current allow- 
able for any one section. This condition is obtained by 
throwing switches 1, 3 and 5 to the left, 2 and 4 to the 
right. Various steps can be obtained between the maxi- 
mum and minimum values. 

Three resistance tables connected in this manner have 
been mounted on wheels so that they can be conveniently 
moved from one place to another. Each of these tables 
is made up of twelve resistance sections, the resistance 
of each section being 0.5 ohm, 0.75 ohm and 1 ohm, and 
the carrying capacity of each section being 35 amp., 25 
amp. and 15 amp. respectively for the three cables. 

A permanently mounted set of grids using the same 
method of connection has been made up as shown in Fig. 
2, which gives a range of 2.5 amp. to 830 amp. at 230 
volts. This method of switching is not confined to large 
resistances; it has been found very useful also in mak- 
ing up smaller rheostats. EUSTACE C. SOARES. 

Ampere, N. J. 


Simple Tests for Welds 


REAT improvement in the quality of welds has been 

brought about in the Rochester (N. Y.) Welding 
Works by applying simple tests and carefully instruct- 
ing welders until their work can pass these tests. The 
best test to determine quickly the general character of a 
weld is to grind it off level with the surface of. the 
pieces and clamp it on an anvil, with the center of the 
weld level with the top of the anvil, so that the top of the 
weld is stretched when the projecting end is struck with 
a sledge. The blow should not be too heavy and the 


number of blows required and the angle to which the 
piece bends before cracking are a good index of the 
value of the weld. 


If sample welds made in }-in. x 
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2-in. (1.2 cm. x 5 cm.) bar steel, with a 90-deg. single 
V, bend to a right angle cold without cracking on the 
outside, a welder may feel well satisfied with his work. 
It is true in this test that the quality of the material 
being welded has a great influence on the results. Stiff 
material throws more of the strain into the weld, while 
soft ductile material will itself take considerable of the 
bend. In the case of defective welds—that is, those not 
fused along the V or which contain slag or other inclu- 
sions—this test will at once develop the defects. If a 
welded piece is for use in a place where it might become 
red hot, as, for instance, in a locomotive fire-box crown 
sheet, it might be better to heat the sample to a bright 
orange with a torch before bending with the sledge. 

In many cases the defects in welds are easily visible 
to the naked eye when tested, but in other cases they are 
not. A method for testing rails for these hidden 
defects recently devised by A. M. Waring consists of 
deeply etching a polished surface of the material under 
test. For instance, a section of a weld is cut out with 
a hack saw, machined or filed to a true surface and 
polished on various grades of emery paper, ending up 
with No. 00 Manning. It is then placed in a warm 
solution of 25 per cent hydrochloric acid and water for 
half an hour to an hour. The acid will eat away the 
defects, making the edge of the material taper, so that 
rather large grooves and pits will be visible where the 
defects prior to the etching were only microscopic. A 
small bending machine that can be placed on the micro- 
scope stage is very useful. S. W. MILLER, 

Rochester (N. Y.) Welding Works. Proprietor. 


Crane Wires and Lamps on Same 
Concrete Poles 


RANE trol- 

ley wires 
and local light- 
ing circuits and 
lamps are car- 
ried on the same 
concrete poles in 
the transformer 
tank yard of the 
General Electric 
Company’s 
Pittsfield 
(Mass.) works. 
The wires are 
carried on insu- 
lators fastened 
to bow - shaped 
strap-iron hold- 
ers as illus- 
trated, the hold- 
ers being bolted 
to the rein- 
forced-concrete 
poles. The hold- 
ers are sufficiently strong to carry a pendent lamp at the 
outer end and to maintain proper spacing and elevation 
of the crane trolley wiring. The lamps are fed by a 
three-wire system and the crane supply is three-phase. 
An unusually neat and accessible arrangement results 
from this construction. H. S. KNOWLES. 

Boston, Mass. 


NEAT APPEARANCE OF CRANE WIRES AND 
LAMPS ON SAME CONCRETE POLES 
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Cost Records of Motor Repair Shop 
Used to Classify Expenses 


SYSTEM for keeping costs of motor repair work 

which makes for accurate records, low office ex- 
pense and satisfaction to customers is in use by the 
Electric Motor Repair Company, Springfield, Mass. On 
receipt of an order it is entered in an order book and a 
job number is given to it. Then the man who is to 
handle the job receives a card on which are all data 
necessary for him to proceed. On the back of the card 
he keeps a record of all material used. The foreman has 
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“O.K.” the bookkeeper makes out the bill and enters 
the figures in the sales journal. 

If a price is quoted when the job is taken, it is entered 
on this sheet in the upper right-hand corner. This 
eliminates any chance of its being overlooked. It is 
the practice of this company to bill out each job for 
the exact amount it comes to, including overhead ex- 
pense and profit, provided that it is less than the price 
originally quoted. The price quoted is usually higher 
than the job is expected to cost. In billing the cus- 
tomer the original quotation is mentioned together with 
the price actually charged. After a customer has 
learned that he is not being held strictly to the original 


PRICE QUOTEIBO0, & 
. PRICE BILLED $9949 
May- 29th,—1920 

COST $67.08 





NET PROFIT $13.41 
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ITEMIZED COST CARD OF MOTOR REWINDING JOB SHOWING MATERIAL AND LABOR EXPENSES 


a card (see ELECTRICAL WoRLD for Nov. 20, page 
1026) with duplicate information, and the total amount 
of;material is entered on this card on completion of the 
job, after which it is turned in to be posted on the 
cost sheet. 

On this sheet, under the headings “Electrical Labor” 
and “Mechanical Labor,” are entered, reading from left 
to right, the date, the workman’s number, the operation, 
the number of hours worked and the rate to be paid. 
Each workman knows that his name is shown on each 
job sheet and that he will be held accountable if the job 
should fail to give satisfaction. As soon as the book- 
keeper has filled in and extended the figures this sheet 
is turned over to the official in the company who is 
responsible for the prices. After it has received his 


quotation, but is being billed according to the cost of 
the job, he usually does not ask for a quotation on any 
other work he wants done. 

Classified data as to the cost of different jobs on dif- 
ferent types of machines are kept in the following 
manner: At least once every month a card is filled out 
giving material and labor costs and the number of 
hours of labor. This card, for example, would be filled 
in “G. E., 5 hp., 1,200 r.p.m., K. T. motor.” At the 
end of a year if fifty motors that fall under this classi- 
fication have been rewound, the average cost is esti- 
mated and a memorandum of this is put on the index 
card, J. B. TuFTs, 
Electric Motor Repair Company, General Manager. 

Springfield, Mass. 
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Central Station Service 


A Department Devoted to Commercial Policy 
and Management Topics, Including Methods of Increasing the Use 
sof Electric Light, Power and Heat 





Measured Demands of Power Loads 
~ Found Most Satisfactory 


N ORDER to place its power customers on a definite 

demand basis the Binghamton (N. Y.) Light, Heat & 
Power Company is installing indicating instruments on 
all power installations of 5 hp. and over. The instru- 
ments are set to measure the average fifteen-minute 
peak. The company has found that the demand charges 
have been materially increased after installing these 
meters, and with the demand thus accurately determined 
customers are more satisfied than in the past, when it 
was estimated or taken only at irregular intervals. 


Central-Station Income per Kilowatt 
By KASSANDRA 


ENTRAL-STATION commercial men are all the 

time searching for a term or expression which will 
indicate in a simple way whether or not a particular 
kind of business is profitable and to what degree. The 
following are some of the terms that have been used: 
(1) Income per kilowatt-hour; (2) income per kilowatt 
of connected load; (3) income per kilowatt of customer 
demand; (4) income per kilowatt of busbar demand, and 
(5) income per customer. 

It is obvious that no one of these gives all that It is 
desirable to know because no one of them shows by 
itself whether the business is really profitable. A 
business may pay a very high figure as expressed in 
any of these ways, and yet the cost of serving it may be 
so high that it is very undesirable business to solicit. 
The only real figure is a high percentage of return om 
the necessary investment, that is, on the investmenbd 
which would not have been made if the business in 
question had not been taken. 

This goes back to the old statement of the principles 
of accounting: “There is only one real figure to show 
profits, and that is the difference between what comes in 
and what goes out. The difference is the profit, and that 
is all there is to it.” However, there is much to be 
added to this basic principle in order that accounts may 
picture the real condition. Likewise there is much to 
be added to the “net income per dollar of new invest- 
ment” to show whether or not business is profitable. 

In the first case this principle would indicate that 
when a station or line is built it is unprofitable at first, 
because it is always built larger than necessary at the 
time. Therefore it is at first unprofitable. Then more 
customers are added, and from these later customers a 
good profit is realized with but little new ‘investment. 
Hence on the principle stated these customers are 
exceedingly profitable, but when the station or line is 
fully loaded it is necessary to build again, and then the 
next customers are an apparent loss. All this means is 
that if profits or losses are computed for a short period 


of time it must be remembered that the new station or 
new line is not built for the first customers but for all. 
and then the interest or fixed charges on the propor- 
tion of the line put in for future customers is an invest- 
ment for future profit, which should not be charged 
against the present business if that business were con- 
sidered by itself. 

Profit cannot be computed for a single customer. 
For example, in the telephone business a conversation 
between New York and San Francisco is charged for at, 
say, $25 and involves the use of, say, $1,000,000 of 
investment or fixed charges of $80,000. One conversa- 
tion per year is a loss, but 6,000 conversations per year 
give $150,000 income, which would be a profit. Again, 
the packers buy a steer at, say, 20 cents a pound, pay 
for killing and preparing it and then sell the beef for 
the same price or nearly so. This would be a loss 
except for the hide, glue, bones, hair, etc.; but the price 
obtained for these by-products enables the packers to 
sell the beef at an apparent loss and yet make a good 
profit. Supposing, however, some one invents sub- 
stitutes for leather, glue, etc., so that the price of the 
by-product goes down. Does this increase the cost of 
the beef? Or vice versa, if the price of leather goes up? 


CENTRAL STATION CANNOT SELL ENERGY AS BY-PRODUCT 


The electric central station has many customers and 
classes of customers, and its profits depend on the 
diversity factor, which is merely the same idea as 
by-products. One customer or class may be called the 
main product and the rest by-products, but by-product 
is really a relative term. A gas company makes coke, 
tar, chemicals and gas. In some cases, as in big cities, 
gas is the main product and the others are by-products; 
but many companies pay more regard to their coke and 
chemicals and regard gas a by-product. In the same way 
electricity for power is no more a by-product than elec- 
tricity for light. A company starting as a power com- 
pany, selling power only, cannot afford (as a permanent 
matter) to sell light at a price different from what the 
price would have been if it had started as a lighting com- 
pany and then developed a power business. 

The final profit depends not on the power business or 
light business or on any part of the work, but on the 
skill with which the company balances one against the 
other, just as a farmer’s success depends not on one 
crop, but on the skill with which he rotates his crops 
and the skill with which he uses his crops to feed his 
cattle or poultry and the skill with which he uses the 
manure to fertilize the crops. 

Therefore income per kilowatt or per kilowatt-hour or 
per customer is, alone, of little meaning. For instance, 
we may think of income per customer and perhaps look 
forward to an income of $100 per year per residence as 
against the $20 to $30 a year we now get. This is in 
my opinion probable, but also it is in my opinion of 
little use to think of this figure alone. An income of 
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$100 a year from a small residence will involve not only 
appliances but also cooking, possibly refrigerating, and 
probably other uses not yet thought of or at least not 
yet developed. Each of these must be considered first 
by itself and each must be considered also in relation to 
the others. Advance can be made only one step at a 
time, or rather only a little at a time, even if we can 
(and should) look as far ahead as possible. A youth 
may hope to build a beautiful mansion before he dies, 
but there is no use in designing it when he begins his 
work. The Woolworth company made its success by 
reducing rates per customer, and the early gas com- 
panies kept on steadily reducing the price of gas per 
1,000 cu.ft. and their income per customer and yet 
increased their profits. 

An income of $100 per kilowatt of busbar demand 
looks good, but if it costs $95 to get it, leaving only $5 
per kilowatt for fixed charges, is it worth going after? 
A gross income of $20 per kilowatt if it gave a net of 
$10 would be much better. 

It is interesting to take successful or unsuccessful 
companies and compute various figures. Often these 
figures are suggestive, but they must be used carefully. 
A high income per mile of main often accompanies a 
high net return to the investor, and so does a high 
income per kilowatt, a high income per customer, 
and so forth. In each case, however, it is neces- 
sary to go deeper. It is often possible to increase 
net profits by reducing prices as well as by increas- 
ing them. It may be possible to increase net profits 
by taking on business that when conditions were 
different would have been unprofitable. A very good 
instance is income per kilowatt of connected load. At 
first sight it looks as though it would pay to keep this 
figure high. A demand charge per kilowatt of con- 
nected load accomplishes this, but discourages thousands 
of lamps—like closet lamps—which are decidedly profit- 
able even if they give an income of only a few cents per 
kilowatt per year. The same thing applies (as a pos- 
sibility) to the use of any single figure of income per 
kilowatt of demand or station demand or customer or 
mile of main. Even a group of figures may give bad 
results unless all ccnditions are considered. 

The answer is te chvose a suitable figure as a guide- 
post, sometimes as a guidepost showing where to go, 
sometimes as a guidepost showing where not to go, but 
before moving—i.e., before making any decision—con- 
sider all the possibilities and then move in the direction 
of the biggest net profit all things considered. Even 
when considering net profit, remember that 8 per cent 
on $10,000,000 will probably be better than 10 per cent 
on $1,000,000. 


Puget Sound Company Offers Second 
Million of Securities to Customers 


EGINNiNG Nov. 30 the Puget Sound Power & 
Light Company offered for sale to its customers and 
the investing public another million of its 8 per cent 
five-year gold coupon notes. This is the second million 
dollars of an authorized issue of $2,000,000 of these 
securities. The first million dollars’ worth, as reported 
in the ELECTRICAL WoRLD of Oct. 23, was sold in Sep- 
tember of this year in eleven working days. The issue 
was oversubscribed several hundred thousand dollars. 
More than a thousand employees of the corporation 
became purchasers of these notes, taking among them 
more than $400,000 of the first issue. 
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The Puget Sound Power & Light Company, with its 
subsidiary companies, serves 147 communities in the 
Puget Sound district. Participation by the public in the 
ownership of the utilities operated by the company, 
officials say, will broaden the public’s interest in and 
understanding of the company’s purpose and problems. 





Publicity with a Double Objective 


UBLICITY with a twofold purpose was used recently 
by the Central Connecticut Power & Light Company, 
East Hampton, Conn., to impress upon customers the 
fact that it had not advanced its rates for domestic 
service or street lighting, and at the same time cus- 





POST CARD SHOWING CENTRAL CONNECTICUT COMPANY’S 
HYDRO-ELECTRIC PLANT 


tomers were invited to become stockholders of the 
company on the easy-payment plan. The postcard 
reproduced here shows one of the company’s hydro- 
electric plants on the Salmon River. In the space 
allowed on the face of the card the following message 
was printed: 

East HAMPTON, CONN., Nov. 1, 1920. 

On the other side is one reason why this company has not 
advanced its rates for house lighting, street lighting or 
electric cooking; and has earned and paid fourteen consecu- 
tive quarterly dividends to its 6 per cent preferred stock 
holders. 

If you are in sympathy with what this company has done, 
especially in furnishing your village and many other vil- 
lages which were formerly in darkness with good electric 
service, you should acquire an interest in the company and 
share in its success. 

We wish every electric customer could be and were a 
stockholder. You now have this opportunity. 

Send $15 now and $10 on the first of every month until 
June 1, 1921, when a total of $85 has been paid and you will 
receive one share of the Central Connecticut Power & Light 
Company’s 6 per cent cumulative preferred stock, earning 
for you 7 per cent on the $85 invested. If more convenient, 
payment may be made to our collectors with the monthly 
lighting bill. 

Owing to limited supply, subscriptions are subject to 
allotment. 

Save systematically and invest wisely. 

CENTRAL CONNECTICUT POWER & LIGHT COMPANY, 
L. P. Perry, Treasurer. 


The Central Connecticut Power & Light Company 
serves twelve towns and villages in the state, and one 
of the cards was sent to each of its customers. Upward 
of 400 shares of stock have been sold to customers. 

To extend further the scope of this publicity the 
company had the cards printed in quantities and sold 
them practically at cost to news dealers. These cards 
carried no printing on the side for the address. 











Generation, Transmission and Distribution 


Alternating Current Propagation—On the Effect of a 
Variation in One of the Line Constants.—POMEY.—The 
following problem is treated in this article: If the 
current and voltage distribution along an alternating 
current line is computed, the physical line constants 
being assumed to have certain values, then how big 
an error will result if one of them is entered with an 
incorrect value? The case of a mistake in estimating 
the leakage conductance per kilometer is worked out in 
detail. In this case the resulting error may be esti- 
mated according to very simple rules. If the total leak- 
ance G increases by the amount 5G mhos, then the in- 
crease in leakage current (leakage current = the dif- 
ference between the sending-end and the receiving-end 
currents) is equal to the current which would flow in 
a conductance equal to 3G under the influence of an 
electromotive force of 4(V, + V,) volts, where V, and V, 
are the voltages at the sending and receiving ends re- 
spectively. Similar rules apply to the change in volt- 
age distribution which will occur if the leakance is 
varied.— Revue Générale de l’Electricité, Sept. 25, 1920. 

Interconnection of Power Systems.— HAROLD W. 
SMITH.—The most important considerations in planning 
for interconnection of power systems are here given as 
follows: (1) The selection of switching equipment with 
adequate rupturing capacity; (2) the use of tie lines 
having ample synchronizing power to hold the systems 
in parallel; (3) relay protective systems arranged so 
that a defective section is quickly disconnected; (4) 
voltage conditions studied with regard to the flow of 
wattless currents, under both maximum and minimum 
load conditions, and with power flowing in both direc- 
tions.—Electric Journal, Noveraber, 1920. 

Electrical Characteristics of Transmission Circuits— 
XIITIT—WI.LLIAM NESBIT.—In concluding the series on 
electrical characteristics of transmission circuits the 
author makes a comparison of the various methods 
which have been discussed in detail, giving practical 
examples to show their applications.—Electric Journal, 
November, 1920. 





Traction 

Multiple-Unit Control Equipment for the Cleveland 
Interurban Railway Company—H. R. MEYER.—This 
type of control equipment, the author says, was selected 
after an analysis of the conditions surrounding the 
maintenance of equipment, first cost and reliability of 
operation, together with the multiple-car operating 
features, and he explains how the system adopted meets 
these requirements. Details of the control: scheme are 
described in full—FElectric Journal, October, 1920. 

Electrification in Italy—In the midst of political 
turmoil in Italy the question of railroad electrification 
has again risen to the surface and has been made an 
issue. A recent enactment represents an important step 
toward a rational electrification of the state-controlled 
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railroads in Italy by bringing into contact with the 
railway administration men all the authorities which 
handle water power and other matters bearing upon the 
electrification problem. The act also provides for finan- 
cial aid from the state to new hydro-electric plants, an 
amount of 40 lire per developed horsepower being given 
as a premium to counteract the abnormally high cost 
of construction and the threatened slow-down of all new 
developments. In connection with the activities of the 
Superior Council of Water Power a special bureau has 
been organized for investigating the possibility of utiliz- 
ing domestic lignite for steam generating plants in con- 
nection with railway electrification. A preliminary 
program has been made up, according to which the 
electrification work on 1,332 km. (828 miles) of 
mountainous stretches is to begin at once, while a later 
period of electrification will bring the electrified total up 
to 2,000 km. (1,242 miles). The electrification of a third 
group of lines is to be left entirely to private initiative. 
An attempt to reach agreement on the question of 
supply system appears to have met with difficulties, and 
several different systems are to be tried. Following 
earlier successful experiments -with three-phase elec- 
trification in upper Italy, the roads in the north and 
down to the Pisa-Florence line are to be provided with 
double aérial and locomotives for low-frequency three- 
phase supply. In southern Italy direct current is to be 
used, while on certain stretches near Rome a three- 
phase supply of a higher frequency than that used in 
the north is to be tried.—Elektrotechnische Zeitschrift, 
Sept. 9, 1920. 


Installations, Systems and Appliances 

Switches for Interruption of Alternating Current 
Without Arcing—W. Hépp.—The author presents 
analytical and graphical methods for determining the 
heaviest current which can be interrupted by a pair of 
switch contacts without the formation of an are. This 
limiting current depends on phase displacement as well 
as on voltage, and a study of different alternating- 
current circuits shows that if the load circuit contains 
resistance and self-inductance in parallel a greater 
current can be interrupted without arc than if the 
circuit contains resistance and inductance in series. A 
three-phase, 500-volt, 200-amp. switch is described which 
was designed by the author to operate without arcing.— 
Elektrotechnische Zeitschrift, Sept. 23, 1920. 


Improved Graves-Etchells Electric Furnace Installa- 
tion.—EDWARD T. Moore.—A description of the Graves- 
Etchells electric furnace and of the arrangement of the 
electrical equipment as installed at the plant of the Hal- 
comb Steel Company. An oscillographic study of the 
operation of the furnace in the manufacture of alloy 
and high-speed steel gives the furnace characteristics 
during the melting of the charge and other information 
regarding electrical operation.—Chemical and Metallur- 
gical Engineering, Oct. 27, 1920. 
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Testing Insulators in Factory and Field.—LESLIE N. 
CRICHTON.—A résumé of modern methods of testing 
insulators, including the “buzz-stick” method developed 
for live circuits, the spark-coil method for testing insu- 
lators with the power shut off, and the use of wireless- 
telephone receivers in which a peculiar scratching noise 
is heard when the insulator is defective.—Electric Jour- 
nal, November, 1920. 


Electrophysics and Magnetism 


Magnetic Properties of Inhomogeneous Material.— 
GUMLICH.—Some time ago the author observed, in 
magnetic tests on certain materials, that the hysteresis 
curve showed a very typical deformation, namely, a 
broadening of the loop in the region where the descend- 
ing branch intersects the B axis. Subsequent researches 
have proved this phenomenon to be due to inhomogenei- 
ties in the tested material, and it has even been possible 
to construct laminated samples which show the same 
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MAGNETIZATION CURVES OF SAMPLES OF ALTERNATING HARD 
AND SOFT LAMINATIONS 


characteristics in an artificially exaggerated form. Some 
curves for such inhomogeneous samples, made up of 
alternate laminas of extremely soft low carbon steel 
and of extra hard chrome steel, are shown here. The 
full-drawn curve in the upper figure is the magnetization 
curve of a sample of 100 per cent soft-steel laminas; 
the curve marked “30 per cent” relates to a sample with 
a 30 per cent chrome-steel section, and so on. In the 
lower figure curves are given for samples with from 
50 to 0 per cent soft-steel laminas, the figures, however, 
indicating percentage of chrome steel. The full-drawn 
curve in the lower group and the dash-dot-dot-dash 
curve in the upper one show the characteristics of pure 
chrome-steel laminas. The upper 30 and 50 per cent 
curves give a clear although very much exaggerated 
illustration of the observed broadening effect, while the 
lower 10 and 30 per cent curves exhibit most astonish- 
ing distortions of a type which so far has not been 
observed in naturally inhomogeneous material. A 
number of peculiarly deformed curves for different 
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samples of plate and wire with magnetically harder 
or softer surface layers are given, together with micro- 
photographs showing the inhomogeneities. In certain 
cases two maximas were observed in the permeability 
curve, corresponding to the two magnetically different 
components. All these phenomena are characteristic 
for samples where two magnetically different materials 
are connected in parallel in the magnetic circuit. On 
samples with different layers in series connections, 
made up so that the magnetic lines of force cut through 
the surfaces of discontinuity at right angles, no defor- 
mations whatever can be observed in the magnetization 
curves. The author attempts to deal with the mixture 
phenomena on a numerical basis and shows that in 
certain cases the resulting coercive force of a sample 
may be determined from the values of coercive force of 
the components.—Archiv fiir Elektrotechnik, Aug. 8, 
1920. 


Units, Measurements and Instruments 


The Directional Hot-Wire Anemometer: Its Sensitiv- 
ity and Range of Application—J. S. G. THomas.—A 
description of a hot-wire anemometer, which, in addi- 
tion to affording a ready indication of the direction of 
flow of gas in a pipe, is applicable ta the determination 
of the velocity of a slow-moving current of gas. The 
directional hot-wire anemometer consists of two fine 
platinum wires mounted in parallel, one behind the other, 
in close juxtaposition, transversely to the direction of 
flow of gas in the pipe or channel. The velocity of the 
gas stream to which the heated wires are exposed is 
gradually increased from zero, and by means of a 
Wheatstone-bridge scheme the velocity of the gas may 
be determined. The deflection of the galvanometer is 
reversed upon reversal of the flow of gas.—Philosophical 
Magazine, November, 1920. 


Miscellaneous 


On Water-Flow Characteristics of Rivers.— 
COUTAGNE.—In planning and designiig a water-power 
plant it is important to know the hydraulic character- 
istics of the river to be developed, and therefore 
statistics concerning drainage, run-off, etc., must be 
carefully studied beforehand. A mere water-flow curve, 
however, giving the approximate number of cubic feet 
of water per day of the year, does not give a very good 
conception of the hydraulic conditions, since it is hard 
to analyze directly with the eye. A better representa- 
tion is a rearranged curve, sometimes called the sym- 
bolic curve, which is formed, as it were, by cutting out 
all ordinates from the day-to-day curve and pasting 
them in order of size, beginning with the smallest one 
at 0 day and ending with the maximum value at the 
365-day point on the X-axis. In this curve the abscissa 
will tell at once during how many days of the year the 
water flow was low. Such curves very clearly show 
what the river is worth for power development and usu- 
ally lend themselves to rather accurate analytical rep- 
resentation—in fact, by simple equations of the second 
degree. Problems of water flow thus may be brought 
within reach of ordinary calculus. The author has em- 
ployed this type of statistical device in the study of 
water-flow conditions in several rivers in France. Data 
for many years, obtained at three or more points along 
the path of the river, have been analyzed, and the effects 
of climatological and other conditions upon the sym- 
bolic equation constants are discussed.—Revue Générale 
de l’Electricité, Aug. 28, 1920. 
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ENATOR JONES will introduce 

in the upper house of Congress a 

resolution to amend the water- 
power act in such a way as to pro- 
tect the national parks from possible 
injury through its operation. This 
action will be in accordance with a 
promise made to the Secretary of the 
Interior when he withdrew his 
eleventh-hour opposition to the bill. 
The parks by this resolution will be 
exempted from the authority vested 
in the Federal Power Commission. 


WITH the acquisition on Dec. 4 of 
the MacKenzie power interests in 
Toronto and the Canadian Niagara 
district the Ontario Hydro-Electric 
Power Commission now has the 
largest single electrical generating 
and distribution system in the world. 


TACOMA’s right to condemn prop- 
erty in connection with the develop- 
ment of the city’s power site at Lake 
Cushman is being contested on the 
ground that the additional energy is 
wanted for sale to power customers. 


For THE first five months’ opera- 
tion of the water-power act the 
horsepower covered by the applica- 
tions equals the total developed 
water power in the entire country. 


CoNGREsS has been asked by the 
Federal Power Commission for ap- 
propriations aggregating $482,065. 
The Signal Corps requests $10,697,- 
000 and the Bureau of Standards 
$2,179,440. An additional $25,000 to 
wind up the work of the Super- 
Power Survey during the next fiscal 
year is wanted by the United States 
Geological Survey. 


STORAGE of coal by the coal com- 
panies is advocated by J. W. Lieb 
as a remedy for the fuel situation. 


SECURITY sales to customers and 
power-factor correction were leading 
topics at the convention of the Illinois 
State Electric Association. 


ENTIRE optimism concerning the 
outlook for prosperity of electric 
light and power companies is ex- 
pressed by H. M. Byllesby. 


PROVISIONS for indeterminate per- 
mits, certificates of convenience and 
necessity and regulation of munic- 
ipal utilities were urged for incor- 
poration in the act governing the 
Kansas Industrial Court by Execu- 
tive Manager Aylesworth of the 
N. E. L. A., addressing the Kan- 
sas Public Utilities Association at 
Topeka. 


RATHER than nationalize the Ger- 
man coal mines, Herr Stinnes, the 
“coal king,” favors their operation 
by groups of large consumers which 
could gradually buy control. 


RETURNS from forty-five states re- 
port industrial depression wide- 
spread and non-employment slowly 
increasing. Nevertheless, a fairly 
satisfactory amount of business is 
being done in the supply field, mainly 
in rewiring and reconstruction, with 
the quietest conditions reported in 
the West. Christmas buying con- 
tinues good. Sufficient stocks of 
wire, cable, loom, outlet boxc; and 
porcelain are on hand. Pipe stocks 
are short. 


News 
in Brief 


Summary of Market 
Conditions and of Re- 
cent and Approaching 

Happenings of Im- 
portance to the 
Industry 


A. A. STEVENSON, representing the 
American Society for Testing Mate- 
rials, has been re-elected chairman 
of the American Engineering Stand- 
ards Committee for 1921. 


AT THE annual convention of the 
American Society of Mechanical En- 
gineers plans to conserve fuel were 
discussed. It is intended that the 
A. S. M. E. shall take an active part 
in this movement. 


THE VALIDITY of a demand charge 
has apparently been called into ques- 
tion by a judicial decision of the 
New York Supreme Court in an 
action brought by the city of Oswego 
against the People’s Gas & Electric 
Company. 


THE AMPERE centenary was cele- 
brated before a distinguished as- 
semblage at the Crocker-Wheeler 
Company’s plant at Ampere, N. J., 
last Saturday. 


DAYLIGHT-SAVING bills are already 
being introduced into Congress. 


AN ISSUE of $5,000,000 in 7 per 
cent twenty-year bonds has_ been 
made by the Brooklyn Edison Com- 
pany at 97%, to yield about 73 per 
cent. 


REORGANIZATION of the American 
Bureau of Welding as a joint advi- 
sory board of the engineering division 
of the National Research Council 
and the American Welding Society 
has been effected. 
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A SYNDICATE of paper manufac- 
turers has purchased a controlling 
interest in the Northern New York 
Utilities, Inc., of Watertown, N. Y. 


A  HYDRO-ELECTRIC construction 
program involving the development 
and distribution of nearly 600,000 
kw. is announced by the Southern 
California Edison Company. The 
program covers fifteen years and 
involves the expenditure of 
$200,000,000. 


MEETINGS in Seattle and Spokane 
have served to launch the Northwest 
Electrical Service League, designed 
to bind together all branches of the 
industry. 


A FUND of $50,000 has been raised 
in Cleveland for an electrical promo- 
tion campaign designed to interest 
both those engaged in electrical 
activities and the general public. 


AN ASSOCIATION composed of pub- 
lic utility commissioners in the In- 
termountain States is likely to be 
formed as the result of a recent con- 
ference between such commissioners 
at Salt Lake City. 


“CONTRACTING with one’s self” 
through identical control or com- 
mon officership or interlocking 
agency is condemned by the Massa- 
chusetts Department of Public Utili- 
ties in a recommendation for legisla- 
tion against this practice. Increased 
regulatory powers over utility rates 
are also sought by the commission. 


A POWER-FACTOR penalty clause 
has been filed by the Cumberland 
County Power & Light Company of 
Portland, Me., with the Maine Public 
Service Commission. 


CREDIT continues to tighten in the 
Northwestern States, the farmers 
holding their grain and the lumber 
and woolen mills operating on part 
time or being shut down. 


RECENT reports of German success 
in obtaining foreign contracts for 
electrical goods include orders from 
the Chilean, Dutch and Swiss gov- 
ernments for cranes and cables, from 
British and Chinese firms for elec- 
trical machinery and from the Rus- 
sian soviet government for incan- 
descent lamps. 


ACTIVITY in brass and copper pro- 
duction has declined greatly. Elec- 
trical manufacturers, however, con- 
tinue to purchase in fair volume. 


OcToBER electrical exports, amount- 
ing to $9,988,215, set a record for 
1920. For the first ten months of 
this year electrical exports exceeded 
$78,000,000, indicating that last 
year’s twelve-month figure, $90,000,- 
000, will be exceeded. 
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Daylight Saving for Eastern Zone 
Again Being Urged 
MMERCIAL organizations throughout the Eastern 
time zone are being urged by the Merchants’ Asso- 
ciation of New York City to join in an effort to secure 
the passage by Congress of a daylight-saving bill for 
that zone for the five months from the end of April to 
the end of September. There are now pending before 
Congress three daylight-saving bills—the Edge bill be- 
fore the Senate, an identical bill introduced by 
Representative Ackerman in the House and a similar 
bill in the House introduced by Representative Dallinger. 


Electric Light and Power Outlook Good, 


Says Colonel Byllesby 


LONEL H. M. BYLLESBY in speaking to a repre- 

sentative of the ELECTRICAL WORLD in Chicago 
Wednesday expressed himself as greatly pleased with 
the outlook in the electric light and power industry. He 
said: 

“The general situation with reference to electric light 
and power companies and the public utilities generally 
is most encouraging. We are thoroughly optimistic. 
The demands for additional service at the Byllesby prop- 
erties normally would call for < large construction pro- 
gram in 1921 approximating $12,000,000. If the prices 
of material and labor recede to rcasonable levels, we 
shall, of course, proceed to build the plants, additions and 
extensions required. The present tendency is toward 
the lowering of construction costs, and it would not be 
surprising if next spring should see the beginning of 
the greatest. construction period in central-station his- 
tory. Copper is now lower than the ten-year average 
preceding the war. 

“To build it is necessary to finance, Apparently the 
raising of money for public utilities is becoming easier. 
It is recognized that these industries are in an excep- 
tionally strong position, they having gone through the 
past few years without incurring the evils of inflation 
and overextension affecting many industrial enterprises, 
Many utilities like the Byllesby properties have raised 
large amounts of new capital in the territories they 
serve by the customer-ownership method. Local sales of 
the preferred stocks of the Byllesby companies are now 
running from $500,000 to $600,000 a month and are a 
great aid in financing the improvements that cannot be 
postponed. 

“We find everywhere that the public has a far better 
understanding of utility problems and a much keener 
realization of their necessities than before the war. 
State utility commissioners now have public sentiment 
behind them in endeavoring to give the utilities a square 
deal and thereby enable the latter to contribute their 
full share toward industrial and community devel- 
opment, 

“The Byllesby properties have not experienced any 
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falling off of industrial power demands. On the con- 
trary their business continues to increase steadily. All 
things considered, the outlook for the utilities is dis- 
tinctly good, and we do not see how their future can be 
anything but successful.” 


National Park Amendments to Water- 
Power Bill Introduced in Congress 


N ACCORDANCE with the promise made Secretary 

Payne when he removed his objection to the water- 
power bill, amendments to that act prohibiting the 
Federal Power Commission from granting licenses for 
power in national parks have been introduced in the 
Senate and in the House of Representatives. The reso- 
lution reads: 

That hereafter no permit, license, lease or authorization 
for dams, conduits, reservoirs, power houses, transmission 
lines or other works for storage or carriage of water, or for 
the development, transmission or utilization of power within 
the limits of any national park or national monument, shall 
be granted or made without specific authority of Congress, 
and so much of the act of Congress approved June 10, 1920, 
entitled “An act to create a Federal Power Commission, to 
provide for the improvement of navigation, the development 
of water power, the use of the public lands in relation 
thereto, and to repeal Section 18 of the river and harbor 
appropriation act approved Aug. 8, 1917, and for other pur- 
poses,” as authorizes licensing such uses of national parks 
and national monuments by the Federal Power Commission 
is hereby repealed. 

Commenting on the amendment, Senator Jones of 
Washington, the chairman of the committee on com- 
merce, said: 

“The water-power act was not signed before Congress 
adjourned last session. It was found that an objection 
had been made to it by the Interior Department because 
it embraced national parks within its jurisdiction. 

“When we came to the conclusion that the president 
had authority to sign the bill within ten days from the 
time it was presented to him, notwithstanding the 
adjournment of Congress, I conferred with the Secre- 
tary of the Interior and agreed with him that if his 
objection to the signing of the bill would be withdrawn 
I would introduce an amendment to the water-power act 
exempting national parks from its jurisdiction and do 
what I could to secure its passage. Upon that assur- 
ance he withdrew his objection and the President signed 
the act. 

“I am glad to introduce this measure, not only in 
pursuance to this agreement and understanding, but 
because upon the merits of the question I am inclined 
to believe that no permit for the construction of a dam 
for any purpose within a national park should be left to 
the will or discretion of any single man or board and 
that no such permit should be granted until specific 
consideration shall have been given to the matter by 
Congress and legislation dealing with the particular 
proposition enacted.” 


1181 





1182 


Cleveland Electrical Promotion Campaign 


Ready to Go Ahead 


LEVELAND’S campaign for the educational de- 

velopment of those now engaged in the electric 
industry to render greater service to the public and for 
the enlightenment of the public on the uses and advan- 
tages of electric service is ready to be pushed, the fund 
of $50,000 required having been raised. Seven impor- 
tant activities have been outlined. Open educational 
meetings will be held on the fourth Wednesday of each 
month at which men of high standing will discuss the 
commercial problems of the manufacturer, the jobber, 
the central station and the dealer. A contest for the 
best story concerning electricity in the home will be 
conducted. High-school students and those connected 
with the industry will have an opportunity to study 
practical lessons on electricity and take final examina- 
tions on the course. An active publicity campaign and 
a movement for the betterment of industrial lighting 
will be carried out. Three modern homes electrically 
equipped, representing values of $10,000 to $70,000, will 
be utilized to educate architects, builders, contractors 
and the general public in the better equipment of homes 
electrically. The school for salesmen started Nov. 1. 





Tacoma’s Condemnation Right Opposed 
on Account of Large Power Sales 


HE city of Tacoma recently began in the Superior 
Court at Shelton its fight to secure the right to 
condemn property in Mason County for the development 
of the Lake Cushman power site, which the city has a 
contract to purchase. A lively fight by rival power-site 
claimants is promised before the case is concluded. 
The opposition is centering its attack by enlarging on 
the amount of energy the city now sells for power 
purposes, in an effort to show that this sale of com- 
mercial power is what is running the city short and that 
it is to secure a large amount of additional commercial 
power business that it wants the Lake Cushman site. 
The reply of the city is to the effect that the sale of 
power is incidental to the sale of energy for lighting. 


Commission Would Make “‘Contracting 
with Oneself”’ Legal Offence 


MPORTANT recommendations for legislation increas- 

ing the regulatory powers of the Massachusetts 
Department of Public Utilities have been prepared by 
the board for consideration at the 1921 session of the 
General Court. These include larger authority over 
rates and depreciation provisions, the issue of coupon 
notes, the.sale of stock at auction, power to summon 
witnesses, and a proposed act prohibiting officers and 
agents of public utilities entering into contracts with 
themselves or corporations of which they are officers or 
agents except as a result of competitive bidding. In a 
statement filed with the Secretary of State, the com- 
mission sets forth the reasons for its recommendations 
and outlines the proposed enactments. As to rates, the 
commission points out that what is needed is not a 
requirement that all increases of rates shall be approved 
before going into effect, but provision for notice of any 
proposed changes and power given to the board to revise 
rates initiated by the company where justice to the 
public so requires. The commission seeks the power to 
enforce such specific requirements as to depreciation as 
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it may deem necessary from time to time after proper 
proceedings. The board desires the same authority 
over the issue of coupon notes and other evidences of 
indebtedness payable at periods of more than twelve 
months after. the date thereof as it has with bonds. 


Good Service and Finance Discussed 
at Illinois Convention 


OW best to serve the public and how to get the 

money to do so were the leading subjects discussed 
by the Illinois State Electric Association at its conven- 
tion in Chicago on Thursday. The sale of utility 
securities .to customers and employees was covered in 
a paper by F. H. Scheel, manager of the investment 
department of the Insull properties. He elaborated on 
the methods which he had found productive of the best 
results in communities of different size. 

Various methods which have been used to measure the 
power factor of customers’ loads were discussed at 
length by E. T. Anderson of the People’s Power Com- 
pany, Moline, IIl., who concluded that the best scheme so 
far suggested was that described by Willard S. Wilder 
in the Aug. 2, 1919, issue of the ELECTRICAL WorLD and 
by C. E. Brown in the ELECTRICAL WorLD of March 
27, 1920. M. H. Aylesworth, executive secretary of the 
National Electric Light Association, told of the affairs 
of the national body. 


A. S. M. E. Crystallizing Coal 


Conservation Plans 


N ATTEMPT to formulate plans whereby the 
American Society of Mechanical Engineers shall 
take an active part in preventing the waste of fuel is 
growing out of activities of the fuel section of that 
society. At the annual convention held this week in 
New York City several important papers were presented 
dealing with this subject. One, by Prof. L. P. Brecken- 
ridge of Yale University, summarized the present fuel 
resources in all of their available forms, and another, 
by D. M. Meyers of New York City, pointed out where 
fuel is being wasted and offered suggestions for stopping 
the waste. The discussion of these papers had to be 
spread over three days so great was the interest of the 
membership. Out of the discussion, which indicated 
wide variation in individual opinion, the hope was ex- 
pressed of developing some formula to which the A. S. 
M. E. can subscribe and which may be used as a basis 
for effort to relieve the coal crisis. 


Coal Operators Should Stock Their 
Commodity, Says J. W. Lieb 


HAT much of the difficulty in getting coal expe- 
rienced by central stations and all other users could 
be removed if the coal companies would, like other 
industries, store a limited amount of the commodity 
was the assertion of John W. Lieb, vice-president of the 
New York Edison Company, in discussing the coal crisis 
before the A. S. M. E. convention in New York City 
this week. Mr. Lieb stated that coal companies could 
arrange for bin storage without rehandling the coal, and 
that it should not be necessary to suspend mining opera- 
tions every time cars are not immediately available. 
Mr. Lieb said he did not know of another industry 
which would shut down its plants with so little excuse 
as the coal companies. 
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Appropriation of $482,065 Asked by 
Federal Power Commission 


NGRESS has been asked by the Federal Power 

Commission for appropriations aggregating $482,- 
065. Of that amount $100,000 is required to reimburse 
other executive departments for the expenses of 
investigations requested by the commission. General 
expenses for conducting the authorized work of the 
Federal Power Commission, exclusive of compensation 
to those employed, are fixed at $137,000. The greater 
part of that sum is intended for field investigations. 


Brooklyn Edison Bonds Sell on 


74 per Cent Basis 
NEW issue of $5,000,000 general mortgage, Series 
D, 7 per cent gold bonds, due Dec. 1, 1940, has just 
come on the market at a price of 97%, yielding the 
investor about 71 per cent. The proceeds of the issue are 
to be used further to reimburse the company for expendi- 
tures made on additions, extensions and improvements 
and to provide funds for additional similar expenditures. 


Recommended Principles for Inclusion 
in Kansas Utility Act 


HE Kansas Public Utilities Association .met in 

annual convertion at Topeka, Kan., on Monday and 
Tuesday of this week. Unusual interest was manifested 
in the meeting owing to the presence of Judge Huggins 
and Judge Reed of the Kansas Industrial Court, which 
has jurisdiction over the public utilities of the state, 
and also because M. H. Aylesworth, executive manager 
of the N. E. L. A., journeyed from New York to lay 
before the association some of the more important ques- 
tions now confronting the electric light and power 
industry. The general utility situation in the state was 
reviewed by Judge Huggins, and Judge Reed delivered 
a forceful address on ways and means of winning the 
public and explained the Kansas Industrial Court. 

In view of the effort being made in Kansas to amend 
the Industrial Court act so as to create a separate com- 
mission and give it jurisdiction over the public utilities 
of the state, Mr. Aylesworth spoke on the desirability 
of incorporating provisions for the indeterminate 
permit, the certificate of convenience and necessity, and 
also for the regulation of municipally owned utilities. 

C. E. Groesbeck of the Electric Bond & Share Com- 
pany touched on the difficulty of raising money for 
public utilities in communities where unfair treatment 
is meted out to the utilities. It was decided to carry 
on more active work in promoting public information 
and to engage a secretary for that purpose. 





Launching Northwest Electrical 
Service League 


E Northwest Electrical Service League, represent- 

ing central stations, manufacturers, jobbers and 

contractor-dealers, was formally launched in Seattle, 

Wash., Nov. 29. The launching was preceded by a 
banquet attended by upward of 150 men. 

The league, as outlined by R. W. Clark, chairman of 
the advisory committee, will have for its aim the pro- 
motion of the electrical industry in all of its branches, 
through the co-ordination of effort in the rendering of 
better service to the public, based on the conviction that 
more efficient electrical service as a whole will elevate 
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the industry to the plane that its merit and usefulness 
deserve. Further, according to Mr. Clark, the league’s 
activities will be directed along constructive lines within 
the industry in the way of encouraging sound, ethical 
and progressive business methods. 

When the league was being organized it was origi- 
nally intended to spread its activities over the entire 
Northwest, covering the States of Washington, Oregon, 
Idaho, Montana and Utah. As plans progressed it be- 
came apparent that the leaguc was perhaps taking in 
too much territory—that is, if the best interests of all 
were to be served. Finally it was decided that it would 
be better first to interest, organize and educate the vari- 
ous divisions of the industry in Oregon and Washing- 
ton, and when the organization was perfected to extend 
it to the other states. 


Ampere Centenary Cements French- 
American Relations 

ORE good feeling was engendered between the 
United States and France by the formal celebra- 
tion on Dec. 4 of the Ampére centenary at Ampere, 
N. J., under the auspices of the Crocker-Wheeler Com- 
pany. In 1908 a tablet was erected at Ampere in honor 
of the founder of the science of electrodynamics, and at 
the celebration last week the Prince de Béarn, Chargé 
d’Affaires and Councilor of the French Embassy of 
Washington, unveiled a bronze wreath with a suitable 





PRINCE DE BEARN, WHO UNVEILED THE WREATH IN THE CORNER, 
SPEAKING OF AMPERE’S ACCOMPLISHMENTS 


inscription to be placed above the tablet in commemora- 
tion of this centenary. At the invitation of the Crocker- 
Wheeler Company a hundred or more men prominent in 
the electrical industry journeyed to Ampere, where a 
formal program was carried out. Dr. Schuyler S. 
Wheeler, president of the company, who acted as chair- 
man, in opening the meeting characterized Ampére as 
the author of the electrical law of gravitation. 

Prince de Béarn, who traced the life of Ampére and 
spoke feelingly of his accomplishments, was followed by 
Dr. M. I. Pupin, who gave a very interesting account of 
the intimate and more personal story of Ampére’s life, 
which had its great joys and great sorrows. The pro- 
gram was concluded by Dr. C. O. Mailloux, who on this 
occasion represented the French Académie de Science, 
with a carefully prepared paper, in which was traced 
the inter-relationship of fundamental electrical research. 
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Bureau of Standards Wants More 
Money for Utility Investigation 


HE Bureau of Standards has asked Congress for 
$2,179,440 for its expenses during the next fiscal 
year. Among the items are the following: 

For investigation of the standards of practice and 
methods of measurements of public utilities, such as gas, 
electric light, electric power, water, telephone, central- 
station heating and electric railway service, and the 
solution of the problems which arise in connection with 
standards in such service, $125,000, an increase of 
$45,000 over the current appropriation; to maintain the 
standards and otherwise investigate radio work. 

An additional $25,000 has been asked of Congress by 
the United States Geological Survey to wind up the 
work of the Super-Power Survey during the next fiscal 
year largely for the preparation of reports. 


Bulk Energy Supply in Competitive 
Territory Not Allowed 


HROUGH a misreading of the decision of the 

Massachusetts Department of Public Utilities in the 
appeal of the Webster & Southbridge Gas & Electric 
Company against the entrance of the New England 
Power Company into the field of energy supply at 
Webster, Mass., it was wrongly stated in the news 
department of the ELECTRICAL WORLD for Nov. 27, page 
1087, that the New England Power Company had been 
authorized to supply energy to the Slater Mills against 
the protest of the Webster & Southbridge company. 
These mills are supplied with energy by the Webster & 
Southbridge company, and by the decision the New 
England Power Company is merely authorized to trans- 
mit energy through the town and to supply only the 
Webster & Southbridge company, should the latter com- 
pany so contract with the former. No other customer 
can be supplied by the New England Power Company in 
this town without obtaining the consent of the commis- 
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sion, and the Webster & Southbridge company main-, 
tained throughout the hearing and still maintains that 
it is meeting adequately the power requirements of the 
community and that there is no necessity for the com- 
mercial entrance of another company into its territory. 


Exceptionally Large Demand for Christ- 
mas Sales Service Material 


RDERS for its Christmas sales service material are 

still being received by the Society for Electrical 
Development at the rate of thirty to forty a day. The 
demand for the Christmas material this year, it was 
stated by General Manager James M. Wakeman, has 
been greater than that for three previous years put 
together. 

To increase the use of “electrical pages” in local news- 
papers the society is calling the attention of its mem- 
bers to this service. A list of all newspapers in the 
United States and Canada now receiving the news serv- 
ice has been sent to all members for additional names. 


Unusual Court Action Appears to 
Question Demand Charge 


N UNUSUAL proceeding which for the first time 

apparently questions the equity of the demand 
charge in a power rate was the action of the Supreme 
Court of the State of New York in the case of the City 
of Oswego vs. the People’s Gas & Electric Company. 
Recently a temporary injunction was granted by the 
court restraining the company: from collecting a service 
charge on its gas and electric rates. 

The case was heard at Syracuse on Nov. 26 before 
Judge L. C. Crouch, who on Dec. 3 vacated the injunc- 
tion, permitting the company to apply the service charge 
on its gas and electric rates. However, he retained 
jurisdiction over the demand charge included in the 
power rate. There will be a further hearing. 


Purchase of MacKenzie Interests Makes Ontario Hydro-Electric 
World’s Largest System 





interests in the Toronto and Canadian Niagara dis- 
trict the Ontario Hydro-Electric Power Commission 
now has the largest single generating and distribution sys- 
tem in the world. The total capacity of plants now owned 


B THE acquisition on Dec. 4 of the MacKenzie power 


and under construction will be more than 1,000,000 hp. 
One of the plants thus acquired, namely, that of the Elec- 
trical Development Company here shown, was built in 1906 
with an installed capacity of 125,000 hp., at that time the 
largest water-power plant in North America. 
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Current News 






and Notes 


Timely items on electrical happen- 
ings throughout the world, to- 


gether with brief notes of general 
interest. 


Late Figures on Hydro-Electric De- 
velopment in Spain.—Recent statistics 
prepared by the Union Eléctrica Es- 
paola put the existing hydro-electric 
development in Spain at about 620,000 
hp., compared with 348,297 hp. in 1917 
and 281,480 hp. in 1914. The present 
development is said to represent only 
about 10 per cent of the available water 
power of the country. 

Electrical Progress in Utah.—A sig- 
nificant fact in connection with the 
road-paving work just completed or still 
under way between Salt Lake City, 
Utah, and Ogden, on the north, and 
between Salt Lake City and Provo, to 
the south, is that almost all of the 
contractors are using electric power 
for pumping purposes and for their 
rock crushers, elevating machinery and 
mixing plants. Many contractors who 
formerly used steam or gasoline have 
concluded that electric power is more 
practical and more economical. 


Rates Continue to Advance.—Per- 
mission has been granted by the 
Indiana Public Service Company to the 
Hawks Electric Company to increase its 
rates for electrical energy in Goshen, 
and the city has been ordered to in- 
crease the rates for municipal-plant 
service to correspond. The contract 
of the Hawks company with the city 
remains for the present undisturbed, 
however, and the city is thus enabled 
to buy energy at the old rate and sell 
at the new. Other places where recent 
rate increases have been granted are 
Winona, Minn.; Galena, IIll.; Green 
Bay, Manitowoc, Kaukauna and other 
places served by the Wisconsin Public 
Service Company; St. Helena, Cal., and 
Vale, Ore. 


Power Possibilities of the St. John 
River.—The drainage area of the St. 
John River, which forms part of the 
boundary between the State of Maine 
and the Province of New Brunswick, 
comprises 26,000 square miles, and the 
river with its tributaries offers oppor- 
tunities for power development which 
have been inquired into by an interna- 
tional commission. The results of this 
investigation, as reported by A. Lang- 
lois of the Ottawa Department of Pub- 
lic Works in the Canadian Engineer, 
show that the best power sites are 
found upon the Allagash and Fish 
Rivers, the uniform fall of the main 
stream making the economical develop- 
ment of much power on it a rather 
doubtful scheme. In the conclusions 
arrived at full allowance was made 
for continuing the use of water for 
log driving, which is carried on ex- 
tensively for a distance of 300 miles. 
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At Grand Falls, on the Allagash, the 
most promising site for development, 
where there is a fall of 120 ft. in a 
mile, it is estimated that from 45,000 
hp. to 76,000 hp. could be made avail- 
able. 


“Push-the-Button” Farms. — Under 
this title Harry R. O’Brien contributes 
an illustrated article to the Country 
Gentleman in which he describes the 
fast-spreading movement for electric 
light and power in the rural communi- 
ties and warns against the danger of 
wrong methods of promotion if central- 
station companies do not rise to the 
opportunity. Iowa, Mr. O’Brien finds, 
is the banner state in farm service, at 
least 4,000 farmers receiving electri- 
cal energy from distribution lines of 
city companies and estimates being 
made that from 8,000 to 10,000 more 
will be served within another year. 
Ohio, Wisconsin and Illinois are other 
states in which the movement has 
gained increasing momentum. The 
author of the article figures that two 
months’ wages of a farm hand this 
year would pay for all the energy that 
an average farm in the corn belt could 
possibly use. In comparison with the 
cost of electricity the farm hand would 
be worth 10 cents a day at turning a 
grindstone or 5 cents at shelling corn 
or shoveling it into a crib, while in the 
latter case he would need a five-hundred_ 
dollar team and a_ hundred-dollar 
wagon to help him earn it. Nor does 
Mr. O’Brien forget that electricity is 
a real bonanza to the farmer’s wife. 

Great Water-Power Development 
Planned for England. — A cable dis- 
patch to the New York Times an- 
nounces that a vast and complete 
scheme for supplying electricity to the 
great industrial centers of England 
has been made public by the Ministry 
of Transport. It embraces construction 
of a concrete dam across the River 
Severn, with sluices and turbines, an 
energy storage plant with a high-level 
lake and tunnel in combination with 
an immense pumping and_ turbine 
power house on the tidal part of the 


River Wye. The assertion is made 
that electricity could be produced 
and distributed over a wide area 


te the extent of 500,000 hp. during a 
ten-hour day at a cost of little more 
than 1 cent per kilowatt-hour. The 
scheme which has been worked out by 
the civil engineering department of the 
Ministry of Transport would take five 
to seven years to carry out. Parlia- 
mentary consent must first be obtained. 
The cost has not been determined in de- 
tail but the total would amount to many 
millions sterling. It is claimed that 
the utilizing of the enormous electric 
power generated would effect a saving 
of about three to four million tons of 
coal yearly, which would thus be avail- 
able for export. A gigantic locked basin 
for shipping purposes on the Upper 
Severn more than 27 square miles in 
extent, a very large portion of which 
would be suitable for the accommoda- 
tion of vessels of the largest size and 
which would be usable, at all stages of 
the tide, forms part of the scheme. 
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Associations 
and Socvetzes 


A complete Directory of Electrical 
Associations is printed in the first 
issue of each month. 


SeCEeeesececececneccecesascscecssensecaescsnsasesencsecsasssaesses® 


Association of Municipal Electrical 
Utilities of Ontario—The semi-annual 
convention of this body will be held at 
Toronto on Jan. 27 and 28, 1921. 


Boston Section, A. I. E. E.—This 
section of the Institute will hold its 
next meeting on Friday, Dec. 17, when 
the subject will be “Water Powers of 
New England” and the speaker H. K. 
Barrows, civil engineer. The mechani- 
cal engineers will meet with the Insti- 
tute on this date. 


Philadelphia Section, A. I. and S. E. 
E.—“Power-Factor Correction and Its 
Relation to Plant Operation” will be 
the title of a paper to be presented by 
P. T. Vanderwaart before this section 
of the Iron and Steel association on 
Jan. 8. Mr. Vanderwaart is electrical 
engineer of the New Jersey Zinc Com- 
pany of Pennsylvania, Palmerton, Pa. 


W. S. Murray to Address Philadel- 
phia Engineers.—“The Super-Power 
System as a Proposed National Power 
Policy” will be the subject of the ad- 
dress to be made by William S. Murray 
before a joint meeting of the Phila- 
delphia Section of the A. I. E. E. and 
A. S. M. E. on Monday, Dec. 13, at 8 
p.m., at the Bellevue-Stratford Hotel. 
The meeting will be preceded by an 
informal dinner. 


Milwaukee Section, A. I. E. E.—The 
Milwaukee Section of the American 
Institute of Electrical Engineers has 
elected the following officers and com- 
mittee chairmen to serve for the sea- 
son 1920-1921: Chairman, W. H. 
Cheney, Allis-Chalmers Manufacturing 
Company; secretary, W. H. Costello, 
Cutler-Hammer Manufacturing Com- 
pany; chairman of program commit- 
tee, Fraser Jeffrey, Allis-Chalmers 
Manufacturing Company; chairman of 
membership committee, R. L. Dodd, 
Milwaukee Electric Railway & Light 
Company. 





Coming Meetings of Electrical and 
Other Technical Societies 


Association of Iron and Steel Electrical 
Engineers—Chicago Section, Dec. 11; 
Cleveland Section, Dec. 13; Pittsburgh 
Section, Dec. 18; Philadelphia Section, 
Jan. 8; Birmingham Section, Jan. 27. 

A. I. E E and A. S. M. E. (joint meetings) 
—Philadelphia Sections, Philadelphia, 
Dec, 13; Boston Sections, Boston, Dec. 
17; New York and Metropolitan Sec- 
tions, New York, Jan. 28. 

American Physical Society (annual meet- 
ing)—Chicago, Dec. 28-Jan. 1. 

American Institute of Electrical Engineers 
—Chicago, Jan. 14. i 

Wisconsin State Association of Electrical 
Contractors and Dealers — Milwaukee, 
Jan. 19 and 20. 

Western Association of Electrical In- 
spectors—Detroit, Jan, 25-27. 

Association of Municipal Electrical Utilities 
of Ontario—Toronto, Jan. 27 and 28 
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Recent Court 
Decisions 


Findings of higher courts in legal 
cases involving electric light, power 
and other public utility companies. 


Directed Verdict Where Defense 
Charged Contributory Negligence.— 
The Supreme Judicial Court of Maine, 
in Kidney vs. Aroostook Valley Rail- 
road, has sustained the lower court in 
granting a directed verdict to the de- 
fendant in a case where the testimony 
of the only witness in a suit for dam- 
ages for accidental death showed clearly 
the contributory negligence of the in- 
dividual killed. (111 At. 334.)* 


Electric Companies May Use High- 
way Crossing Railroad Tracks.—A rail- 
road company chartered by the state, 
subject to reserved power to alter or 
suspend the charter, cannot complain, 
the New York Supreme Court, Appel- 
late Division, has held, in New York 
Central Railroad Company vs. Middle- 
port Gas & Electric Light Company, 
that an electric light and power com- 
pany, pursuant to a franchise granted 
by a municipality and approved by the 
Public Service Commission, has occu- 
pied with its poles and wires a high- 
way crossing the railroad’s tracks, none 
of the electric company’s poles being 
on the railroad’s right-of-way and the 
wires being 30 ft. above its rails. (184 
nh. 2. B 220 

Operation May Be Discontinued 
Where Utility Can Be Run Only at a 
Loss.—In the case of public service cor- 
porations where there is no specified 
contract upon the point the public is 
not authorized, according to the finding 
of the United States District Court for 
the Eastern District of South Carolina, 
in Charleston-Isle of Palms Traction 
Company vs. Shealy, to require the con- 
tinued operation by the public service 
corporation of its property and fran- 
chises under rates which would afford 
not only no adequate return for the 
capital invested but a large continuing 
loss and the eventual exhaustion of the 
entire capital invested. The company 
was therefore authorized to abandon 
its charter, franchises and privileges 
and cease operation. (266 Fed. 406.) 


Erroneous Instruction on Reasonable 
Care Upsets Verdict—The Supreme 
Court of Appeals of Virginia has re- 
manded for retrial the case of Jeffress 
vs. Virginia Railway & Power Com- 
pany, in which a verdict for the de- 
fendant was found in the trial court. 
Jeffress, having lost his house through 
fire, sought for damages from the 
power company, which he charged with 
negligence in repairing a transformer 
that had been damaged in a storm. The 


*The left-hand numbers refer to the 
volume and the right-hand numbers to the 
page of the National Reporter System. 
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company, denying that the cause at- 
tributed for the fire was the true one, 
asserted that it had used the ordinary 
test to insure the safety of the trans- 
former. It also denied any obligation 
to provide a ground wire as a safety 
measure. The Supreme Court found 
that the trial court had erred in in- 
structing the jury that it was the com- 
pany’s duty only to use ordinary care, 
as exemplified by common usage, 
having regard to the nature of elec- 
tricity. The jury should have been in- 
formed that the care must be meas- 
ured by the danger and evidence tend- 
ing to discredit the transformer test 
should not have been barred out. It 
is the duty of those engaged in the 
production and distribution of elec- 
tricity, the court held, to avail them- 
selves of the best materials, contri- 
vances and inventions in use to prevent 
injury to persons or property. (104 
S. E. 393.) 


Appellate Courts Must Exercise In- 
dependent Judgment in Proceedings 
Charging Confiscation—The United 
States Supreme Court, in reversing 
the action of the Pennsylvania Supreme 
Court in Ohio Valley Water Company 
vs. Ben Avon Borough, and thus sup- 
porting the decree of the inferior state 
court which reversed a rate order of 
the Public Service Commission on the 
ground that its valuation of the plain- 
tiff’s property was so low as to con- 
stitute confiscation, has taken issue 
with the Pennsylvania Supreme Court’s 
contention that “in the items wherein 
the Superior Court differed from the 
commission upon the question of values 
there was merely the substitution of 
the former’s judgment for that of the 
commission in determining that the 
order of the latter was unreasonable.” 
(See 103 At. 744.) “Looking at the 
entire opinion,” the United States Su- 
preme Court says, “we are compelled 
to conclude that the [Pennsylvania] 
Supreme Court interpreted the statute 
as withholding from the courts power 
to determine the question of confisca- 
tion according to their own independ- 
ent judgment when the action of the 
commission comes to be considered on 
appeal. The order here invloved pre- 
scribed a complete schedule of maxi- 
mum future rates and was legislative 
in character. In all such cases, if the 
owner claims confiscation of his prop- 
erty will result, the state must pro- 
vide a fair opportunity for submitting 
that issue to a judicial tribunal for 
determination upon its own independ- 
ent judgment as to both law and 
facts; otherwise the order is void be- 
cause in conflict with the due process 
clause. Here the insistence is that the 
public service company law, as con- 
strued and applied by the [Pennsyl- 
vania] Supreme Court, has deprived 
plaintiff in error of the right to be so 
heard; and this is true if the appeal 
therein specifically provided is the only 
clearly authorized proceeding where the 
commission’s order may be challenged 
because confiscatory.” (40 S. C. R. 
527.) 


VoL. 76, No. 24 
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Commission 
Rulings 


Important decisions of various state 
bodies involving or affecting elec- 
tric light and power utilities. 
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Where Bilt Is Disputed Electricity 
Must Not Be Cut Off.—The Tayabas 
Light & Power Company has been in- 
formed by the Public Utility Commis- 
sion of the Philippine Islands that, 
while a public service company has the 
right to discontinue service to a de- 
faulting company, it cannot do so in 
order to force the payment of a dis- 
puted bill and that it must inspect 
meters when their accuracy is disputed 
and must remedy defects. Court pro- 
cedure can be taken to recover payment 
in cases of dispute where an adjust- 
ment cannot be reached between the 
company and the customer. 


Consumption of Keokuk Energy Lim- 
ited.—Under a ruling of the Missouri 
State Public Service Commission in re- 
sponse to an application filed by the 
Union Electric Light & Power Com- 
pany of St. Louis, twenty of St. Louis’ 
largest industrial establishments, which 
have been using unlimited quantities of 
power generated at the hydro-electric 
plant of the Mississippi River Power 
Company at Keokuk, Ia., and dis- 
tributed through the Union Electric 
company, will in the future be limited 
in their consumption of energy from 
this source. Each of the companies 
will receive less energy than it wants, 
the exact quantities differing. The 
total number of kilowatt-hours a month 
to be allowed the twenty companies is 
limited by the commission to 6,183,293. 
These companies, it was contended, 
made contracts with the Union Elec- 
tric Light & Power Company soon after 
the Mississippi River Power Company 
was ready to supply hydro-electricity 
on large contracts and under such easy 
terms as to render the service much 
cheaper than any other that could be 
supplied. In its application the Union 
company stated that with the growth 
of these twenty companies all the power 
it could obtain from the Keokuk Dam 
plant would be consumed by them. It 
also appeared that the Union Electric 
ccmpany could earn approximately 
$175,000 more by supplying Keokuk 
power to consumers other than these 
companies and that it could supply 
shortages from its steam plants. The 
commission ruled that to give to the 
twenty customers concerned hydro-elec- 
tric power in unlimited quantities would 
deprive the general customer of his 
right to benefit in the water-power serv- 
ice and that as long as hydro-electric 
energy is delivered to the Union Elec- 
tric company it must permit all of its 
customers to participate in its bene- 
fits. 
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G. E. Watts, who is one of the best 
known sales engineers in the South 
through fifteen years of association 
with electric utilities, was elected a 
vice-president of the Southeastern Sec- 
tion of the N. E. L. A. at its recent 
convention in Miami, Fla. The honor 
bestowed on Mr. Watts is a signal one, 
permitted by a change in constitution 
which added a third vice-president to 
the list of officers and merited by a 
constant devotion to the work of the 
Southeastern Section since the time it 
was organized. Mr. Watts is an Eng- 
lishman by birth, having been born at 
Bristol, England, April 4, 1864. While 
in the British naval service for nine 
years he visited nearly all the ports 
of the world on the old Madagascar 
and Northumberland. At the age of 





twenty-nine years he came to the 
United States, and he has since been 
identified with the electrical industry. 
For many years he was connected with 
the Columbia Incandescent Lamp Com- 
pany, St. Louis, Mo. Later he took up 
the electric railway supply business as 
a member of the Watts & Uthoff Sup- 
ply Company of St. Louis. For the 
past fifteen years, however, he has been 
established at Atlanta as sales engineer 
interested in hydro-electric construc- 
tion work and street railways. Mr. 
Watts is Southern sales manager of 
the Locke Insulator Manufacturing 
Company. 


L. T. Merwin, who recently was pro- 
moted from general superintendent to 
assistant general manager of the 
Northwestern Electric Company, Port- 
land, Ore., has just been appointed 
vice-president and general manager of 
that company. A biography and photo- 
graph of Mr. Merwin appeared in these 
columns for Sept. 25. 


W. G. Schmauder, formerly superin- 
tendent of power for the Texas Power 
& Light Company, Dallas, Tex., has 
been appointed assistant general man- 
ager. Mr. Schmauder is chairman of 
the safety committee of the Southwest 
Geographic Division of the National 
Electric Light Association. 
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Men 
of the Industry 


Changes in Personnel 
and Position— 
Biographical Notes 
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S. L. Whitestone, since 1911 general 
auditor of- the General Electric Com- 
pany, has been elected comptroller of 
the company to succeed C. E. Patterson, 
recently elevated to the vice-presidency 
in charge of accounting. Mr. White- 
stone, who has been employed by the 
General Electric Company since its 
inception, thirty-three years ago, be- 
came general auditor in 1911, having 
previously filled the position of assist- 
ant general auditor and traveling audi- 
tor. Before the present company was 
organized he was connected with the 
Sprague Railway & Motor Company 
and with the Edison General Electric 
Company. 

Walter L. Upson of Union College, 
Schenectady, N. Y., has been appointed 
head of the engineering department of 
Washington University, St. Louis, Mo., 
with the title of professor of electrical 
engineering. Professor Upson has been 
teaching since 1904. He was instruc- 
tor in electrical engineering and 
physics at Princeton University for two 
years, was professor of electrical engi- 
neering at Ohio State University for 
the same length of time, taught for two 
years in the University of Vermont, 
and since 1912 he has been associate 
professor of electrical engineering at 
Union College. Before taking up teach- 
ing Professor Upson was associated 
with Elmer A. Sperry in the develop- 
ment of the electric automobile, and 
in 1903-1904 he went through the Gen- 
eral Electric Company’s testing course 
at Schenectady. During the war he 
worked in the engineering department 
of the American Shipbuilding Company 
and in the consulting research depart- 
ment of the General Electric Company 
in addition to his regular college work. 
Professor Upson was born in Cleveland, 
Ohio, on July 3, 1877, and graduated 
from Princeton University with the 
degree of B.S. in 1899. He took a post- 
graduate course at his Alma Mater in 
electrical engineering and received the 
degrees of E.E. and M.S. He also studied 
at University College, London, and at 
Harvard, where he received the first 
degree of M.E.E. ever granted by 
that institution. Professor Upson has 
written a number of papers on engi- 
neering, scientific and educational sub- 
jects and is joint author with Dr. E. J. 
Berg of a textbook on electrical engi- 
neering. He is a member of the Ameri- 
can Institute of Electrical Engineers, 
fellow of the American Association for 
the Advancement of Science, member of 
the Association of University Pro- 
fessors and of many other organiza- 
tions. 


Lisi 


Roy A. Weagant, winner of the Leib- 
mann memorial prfze for the best work 
of the year—progressive discovery 
tending toward the advancement of the 
radio art—is consulting engineer of the 
Radio Corporation of America. This 
prize, founded a year ago by a friend 
of the late Lieutenant-Colonel Leib- 
mann, consists of the interest for one 
year on $10,000. Mr. Weagant is a 
native of Morrisburg, Ontario, Canada. 
He was educated at Stanstead College 
and McGill University. He studied 
physics under Sir Ernest Brotherford 
and first became interested in wireless 
through witnessing some of his experi- 
ments in Hertzian waves. He took up 
commercial wireless work in 1908 and 
in 1912 entered the employ of the Mar- 
coni Wireless Telegraph Company of 


ROY A. WEAGANT 





America. He soon rose to the posi- 
tion of chief engineer, and when the 
Radio Corporation of America absorbed 
the Marconi company he was retained 
as consulting engineer. Mr. Weagant 
is a fellow of the Institute of Radio 
Engineers and a former member of the 
board of directors of that body. He 
has also been a member of its standard- 
ization committee. 

Clifton B. Day, for the last ten years 
superintendent Northampton (Mass.) 
Electric Light Company, has resigned 
that post. 

E. T. Keck has been appointed super- 
intendent of power for the Texas Power 
& Light Company, Dallas, Tex., to suc- 
ceed W. G. Schmauder, who has been 
appointed assistant general manager 
of the company. 
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Carl K. Badger, assistant production 
manager of the Pittsfield works, Gen- 
eral Electric Company, died at Pitts- 
field, Mass., on Nov. 25. He was 
thirty-eight years of age, a native of 
Schenectady, N. Y., and had been about 
twenty-two years in the employ of the 
General Electric Company. 
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Reduced Labor Helping to Lower 
Factory Costs 


N ORDER to lower their production costs it is known 

that manufacturers in the electrical field have been reduc- 
ing their labor costs by diminishing their forces. This is 
true not only in certain sections of the country but also in 
pretty generally scattered centers. The percentage of labor 
cost to raw-material cost has been increasing to such an 
extent that the manufacturers have taken this means to 
reduce it, at least to some extent, in spite of the fact that 
they may have sufficient orders on their books to keep them 
working for some time. 

Recent advices from the Middle West show that small 
reductions in working forces are being made by the smaller 
motor manufacturers. At the same time there is an ample 
supply of skilled workmen reported in that section. Other 
manufacturers are changing workers from one department 
to another and reducing hours. 


How Should Glassware Packing 
Charges Be Handled? 


V in the cost of packing illuminating glassware was 
a comparatively negligible item the American manu- 
facturers established the practice of selling glass- 

ware plus a charge for packing. This was done because it 
was claimed that illuminating glassware was not a staple 
line, that the finished product varied from the size of an 
egg up to about 28 in. in diameter, and that the package 

quantity varied from one unit to about one hundred dozen. 

Now, however, conditions have changed. The package 
charge has increased from about 35 cents to $1.75 per barrel, 
and representative electrical jobbers and fixture manufac- 
turers in the Middle West feel that illuminating glassware 
has become enough of a staple for manufacturers to include 
the cost of standard packages in the unit price of standard- 
package lots. Buyers claim that the number of pieces of 
glassware in a given standard package does not vary and 
that the glassware manufacturer should therefore experi- 
ence no difficulty in adding the cost of the packing to the 
price of any given glassware. 

The charge for packing the cheaper grades of glassware 
now amounts to about one-third of the wholesale price of 
the glass, and if the jobber adds this charge to the cost of 
the glassware, the dealer thinks the jobber is making an 
unduly large profit. If, on the other hand, the jobber simply 
bases his mark-up on the cost of glassware alone and passes 
on the packing charge to his dealer, it means that the 
jobber is getting neither profit nor even his overhead 
expense on 25 per cent of his capital invested in glassware. 

The same trouble is not experienced with glassware pur- 
chased from abroad, because there the cost of packing is 
only about 3 per cent of the value of the glassware and 
importers make a price to cover this item when selling the 
glassware in this country. 

High as the American package charge seems in com- 
parison, the cost of lumber, cooperage, corrugated paper 
and all sorts of packing materials has been so high that 
the charges are said to yield no appreciable profit to the 
American glass manufacturers. Numerous buyers of glass- 
ware have complained to the manufacturers against the 
separate charge for packing, but inasmuch as the uniform 
packing charges have been the fixed policy of an organiza- 
tion known as the American Association of Flint and Lime 


Trade and Market Conditions 


News of the Trade for the Manufacturer, Wholesaler 
and Jobber of Electrical Equipment and Supplies—Notes on Industrial Activities 
and Business Methods 
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Glass Manufacturers, it may take some little time and effort 
to get the policy changed. However, manufacturers have 
assured the ELECTRICAL WORLD that the question will be 
taken up for discussion at an early meeting of the n2wly 
formed Illuminating Glassware Guild. 


Northwest Credit Situation Is 
Slightly Tighter 
Tis credit situation in the Northwest seems to be 
tightening a little more all the time. The farmers are 
holding their grain rather than sell at the present low 
price, many of the lumber mills are shut down or working 
at only a fraction of their output, and the woolen mills are 
in the same situation. Money, therefore, is not so free as it 
should be. Consequently collections are poor. They are 
averaging probably less than fifty days, but this is partly 
due to-large commercial accounts which are promptly paid 
and are therefore very effective in keeping the average 
time down. 
Another important factor is the activity of the collection 
departments and the fact that this condition has been antici- 
pated for some time and the weak accounts have been 
closed out. At the same time many small accounts are 
running from sixty to ninety days. Dealers’ business is 
reported fair, but not what was expected, and a larger 
percentage of sales than is desirable is represented by 
credit business. 





Long Deliveries of High-Tension 
Porcelain Insulators 
A tension i some manufacturers of porcelain high- 


tension insulators report that the volume of new 

business being placed is sufficient to absorb present 
production several other producers have noted a distinct 
falling off of domestic orders recently. Difficulty in float- 
ing bond issues to finance power extensions is said to be 
a contributing factor. On the other hand, the foreign 
market apparently remains as active as ever, a strong de- 
mand coming from Italy, France, Spain, Switzerland, the 
Scandinavian peninsula and South America especially. 
Foreign orders would undoubtedly be even heavier were it 
not for the prevailing exchange rates, which operate against 
them. 

Excellent prospects for business are seen next year pro- 
vided that financial conditions break favorably. This view 
is based on the immense hydro-electric power developments 
that are contemplated and the probability of a larger de- 
mand from electric railways which have not entered this 
market heavily since the war. As a matter of fact the 
railways are just beginning to make inquiries for insula- 
tors. Competition from foreign insulator manufacturers, 
while starting to make itself felt, is not feared as yet, 
for they are mostly concentrating upon the low-voltage 
material. 

Stocks of finished insulators in this country are practi- 
cally non-existent. Manufacturers still have such a large 
number of back orders unfilled that little progress has been 
made in improving deliveries. On the very high-voltage 
pin types from six to eight months is quoted. On the 
medium-voltage sizes large orders are filled in from three 
to five months. 

In some cases suspension type insulators are in worse 
shape and in others in better as regards delivery. 
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The item of steel is not now occasioning especial trouble 
in turning out suspension insulators. 

Labor conditions at insulator plants have improved, but 
the supply of raw material has been seriously impeding 
production. A slight easing up in the clay situation is now 
reported, but to offset this the fuel supply, both of coal 
and of natural gas, has been embarrassing manufactur- 
ers. Prices have undergone no change and a reduction 
is generally said to be impossible in the near future. Even- 
tually, however, several manufacturers look for lower 
prices to come about, the advent depending upon the trend 
of labor, fuel and raw material costs. 


Low Brass Prices Should Offer 
Favorable Market 


CTIVITY in the brass and copper mills, as far as can 
Ar learned, has fallen off to a great extent, probably 
in the neighborhood of 50 per cent. At the same 
time, under the present business conditions, electrical manu- 
facturers apparently are buying as much as can be expected 
of them. It is generally known that bookings of electrical 
manufacturers using great quantities of brass and copper 
bars, sheets, tubes, wire, etc., have shown a large decrease 
in the past three months or so, and this condition of neces- 
sity must be reflected in the buying of the copper products. 
Mills are running below their capacity, and there is little 
doubt that orders for brass can be handled for rather quick 
shipment. This condition, combined with the upward turn 
that the copper market has just taken, would seem to pave 
the way for a pretty favorable market for brass goods. 
Up to the past week copper has been quoted in the outside 
market as low as 13.5 cents for end-of-the-year delivery, 
with producers holding to 14 cents. At this writing there 
is little available in the outside market at under 14 cents 
delivered, with first quarter for both markets at 14 cents 
to 14.25 cents. 

Compared with prices about two months ago copper wire, 
net, at the mill is quoted 4 cents lower now, at 17 cents. 
Copper sheets are off 6 cents, bottoms 6 cents and rods 5 
cents. High-brass rods, wire and sheets are 4 cents lower, 
while low-brass sheets and wire are off 4.25 cents and rods 
3.5 cents. Seamless copper tubing and high-brass tubing 
are quoted 4 cents lower, while low-brass tubing is off 4.5 
cents. Early in October the outside market was quoting 
17.25 cents for copper, delivered, while the producers’ prices 
were nominal in a quiet market. In the past two weeks 
some good copper buying has been recorded. It is probable 
too that buying will be better after the first of the year. 


October Electrical Exports Set 
Record for Year 


LECTRICAL exports for the first ten months of 1920 
EK total $78,317,629, compared with $75,695,023 for the 

same period in 1919, or at a present annual rate of 
slightly under $95,000,000. The record export figure for this 
year of $9,988,215, reached in the month of October, gives 
promise of placing the year’s electrical exports well beyond 
the approximate total of $90,000,000 recorded in 1919. 

The excess of electrical exports thus far this year over 
last, amounting to more than $2,600,000, is well distributed 
over eleven of the nineteen items on the list. Those items 
which show the largest excess include more than a million 
each on motors, dynamos and miscellaneous items, nearly 
four-fifths of a million on interior-wiring supplies and 
rheostats, and not quite half a million excess on magnetos, 
spark plugs, etc., and on transformers. The only items on 
which 1919 leads by any considerable total are almost two 
million on insulated wire and cable and about one million 
on metal-filament lamps. 

The export total of $9,988,215 for October, 1920, leading 
October, 1919, by more than $2,700,000, is not only a new 
record for this year but stands second to the previous high 
mark of nearly $11,000,000 that was hung up in June, 1919. 
Included in October’s figures are new records on three 
items, The total of $970,840 on dynamos surpasses the 
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previous high mark of $760,546 reached in June, 1919; 
$785,300 on transformers exceeds the previous best total of 
$721,507 in August, 1920, and the total exports of miscel- 
laneous items, amounting to $3,516,873, displace the best 





—Ten Months Ended— 


October October October October 
1919 1920 1919 1920 
ike tiacuccsans $507,704 $483,109 $5,114,399 $5,368,371 
I iss crag oe anton 121,621 137,760 1,228,848 1,223,591 
Dynamos and generators. 452,946 970,840 4,598,879 5,625,877 
Weia deed swat ik aan’ 79,406 55,212 1,320,214 986,202 
Heating and cooking ap- 

PRN cs 5 Sida Sag 164,114 182,715 1,351,410 1,443,578 
Insulated wire and cable. . 487,444 575,041 7,757,248 5,873,334 
Interior wiring supplies.. . 168,902 282,999 1,899,411 2,617,167 
DRRER ENS ie cdawde 2,239 1,548 14,399 18,924 
Carbon-filament lamps.. . 6,075 16,871 144,418 87,826 
Metal-filament lamps. .. . 334,835 354,536 4,109,046 3,111,020 
Magnetos, spark plugs, ete. 222,972 317,891 2,564,409 2,982,755 
Meters and measuring 

instruments........... 237,077 254,876 2,506,697 2,123,176 
RS i cik:n.c'u tance aa hel a's 1,007,930 1,255,539 8,853,573 10,154,662 
Rheostats and controllers 63,153 64,251 438,269 1,225,855 
Switches and accessories. . 347,152 425,615 3,118,811 3,473,439 
Telegraph apparatus... .. 44,566 24,751 751,973 506,185 
Telephones............. 388,428 282,488 3,079,565 2,877,427 
Transformers........... 218,789 785,300 3,332,601 3,765,756 
pe eee er 2,425,310 3,516,873 23,510,853 24,852,484 

TOs icesi 4 


$7,280,663 $9,988,215 $75,695,023 $78,317,629 





previous mark of $3,039,569 recorded in June, 1919. A new 
record for this year was also made on exports of motors 
during October, the figures of $1,255,539 being second to 
those of $1,562,521 in June, 1919, however. 

Figures in the above table were compiled by the Bureau 
of Foreign and Domestic Commerce. 


The Metal Market Situation 


HOUGH a slightly firmer tone to the copper market 

{ was noted last week following reports of wage re- 

ductions and further curtailments of output the actual 
position remains the same. Sustained buying remains as 
largely absent as ever, although in part this is thought to 
be caused by the desire of consumers to keep their books 
free of obligations during the annual period of taking in- 
ventories. On the other hand, producing interests are no 
more anxious to sell. 

Standard copper at London has checked its downward 
decline for the present at least, spot recovering £2 to £79 5s. 

Zine is stronger and more active in tone. Spot at New 
York advanced more than 4 cent per pound within the week, 
with a large and unsatisfied demand from consumers as 
offerings for first quarter delivery are small. Tin also 
moved upward more than 1 cent per pound but the “offi- 
cial” price of lead was further reduced 1 cent to 5 cents 
per pound by the leading interest. More inquiries are 
received and it is hoped that the new low level will stimu- 
late the prevailing dull market. 

The scrap metals market remains quiet. Consumers are 
manifesting more interest, however, as the reductions of 
the past weeks are believed to have brought prices to a 
level somewhere near a firm bottom. 


‘NEW YORK METAL MARKET PRICES 


—November 30— —December 6~ 
Copper £ s d £ s d 


London, standard spot................ 77 5 0 79 5 0 
Cents per Pound Cents per Pound 


ies 5 chs waiueia to-date hues 14 00 Nominal 14.00 
OI 6s hetics us ceck sas weeakt. 14.00 i400 
RES OPE et meet re 13 37} 13.25 
Wire base wtaid ate As <u Wa aka athe ale 17.00-17 50 17.00 
SARIN ooo a5 0 Oak ce Be 6 00 5.00 
Antimony gee. ieee 5.75 5.70 
Nickel, ingot... . dpe ia Was ve ee 43.00 . 43.00 
Sheet zinc, f.o.b. smelter............... 11.50 11.50 
IEE 5. 5% astern k> ecaedaeauen 6.10 67 
Tin.. 34 37} 


33. 123 
26. 50-27 .50 26.00-27.00 


OLD METALS 
Cents per Pound Cents per Pound 


Aluminum, 98 to 99 perce nt 


Heavy copperand wire.............. 11.00-11.50 10.75-11.25 
EE EE eee 6.00- 6 50 6.00—- 6.50 
IIS «FL ooo bbe od kes 8 : ; 4 50- 5 00 4.50— 5.00 
TAO IEE Ss 66s ves odes 4.50- 5.00 4.00- 4.50 
Zinc, old scrap. . — 3.75- 4 00 3.75— 4.00 
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done in the supply field, mainly in rewiring and re- 

construction. The Western territory, however, is 
more quiet than other places. Christmas buying is good 
in general, and it is expected that appliance stocks will 
be badly broken when inventories are taken. Hollow ware 
is in poorest supply in this line. 

In the general supply line stocks of wire, flexible armored 
cable, loom, outlet boxes and. porcelain are in sufficient 
supply to satisfy present demands, and these demands are 
not heavy. Pipe stocks still are short under a fair de- 
mand. Prices, it is noted, are holding at a given level 
with little tendency at cutting. Collections seem to average 
at sixty days in many sections reporting. Building is 
light. 

As a whole, returns from forty-five states show that 
industrial depression, although not acute, is widespread 
and non-employment is slowly increasing. It has not, 
however, reached the point of a surplus of labor, accord- 
ing to the National Industrial Conference Board. 


A aon in satisfactory amount of business is being 


NEW YORK 


Business in this territory in the past week has continued 
on an even keel. Sales, while not extra large, are fairly 
satisfactory, and the recent recession in demand now seems 
to have halted, for the time being at least. Stocks, on 
the whole, though perhaps a bit heavier than the trade 
would like to see, are by no means unwieldy. Jobbers have 
been quite generally and successfully interchanging stocks, 
with a very beneficial effect upon excessive inventories. 

The building industry is badly off here, but optimism is 
generally expressed regarding its return, along with a 
general revival of business next spring. The Christmas 
trade, too, is turning out better than had been anticipated 
in many quarters. 

Except for weakness on material directly affected by the 
cotton and copper markets prices on the whole show a 
steadier tendency. Collections range about sixty days, as 
previously reported, but many jobbers do not consider 
that a bad figure. Cancellations are not being received as 
the liquidation process has apparently run its course. Con- 
tractor-dealers are buying, though more closely to their 
requirements. While not rushed by any means they are 
keeping fairly busy on small jobs. 


Non-Metallic Flexible Conduit.—Little demand exists and 
stocks are large, in some cases too much so. The current 
quotation on sz-in. is $33 and on }-in. from $33 to $36 per 
1,000 ft. 

Outlet Boxes.—Steel is no longer holding up the supply 
and stocks are about normal. Demand varies from heavy 
to light. ‘ 

Flexible Armored Conductor.—The first sign of a return- 
ing market on cable is seen. Several jobbers say their 
stocks are moving, and a representative house last week 
sold more than during the previous two months. No. 14 
two-wire is still quoted from $80 to $85 per 1,000 ft. 


Sockets.—Pull sockets are weak, but other types are 
moving fairly well, with stocks in good shape. In case 
lots pulls are worth about 50 cents, keys 28 cents and key- 
less 25 cents, net. 

Fuses.—An average normal demand is felt with stocks 
at a favorable level. 


Heating Appliances.—Consumer demand is apparently 
very active, and jobbers complain that their sales are limited 
by their ability to obtain supplies. Hollow-ware items re- 
main in the worst shape, though a slight improvement in 





deliveries is reported. Christmas trade prospects in this 
line seem very good. 


Tape.—Sales vary from fair to good, and stocks too are 
spotty, as some jobbers have too much tape, while the 
supply of others is low. In quantities of 100 lb. friction 
tape ranges from 45 to 55 cents per pound and rubber 
from 45 to 56 cents. 


Wall Panels.—Jobbers are not stocking these, and very 
few inquiries or orders are received at present. Sheet 
steel is now plentiful and deliveries are good. 


Rubber-Covered Wire.—No change in the weakness of 
the market is noted. No. 14 brings from $9.35 to $10.50 
per 1,000 ft. 


CHICAGO 


No ‘perceptible change in trade is noted, except possibly 
a vague feeling that things are better. Prices are holding 
firm with the exception that in certain widely scattered 
instances jobbers are making small concessions on special- 
ties and on goods in some way below standard. It is be- 
lieved true that no widespread cutting is being indulged 
in by reputable dealers, 

Construction remains at a low ebb and there is a wide- 
spread public demand for lowered building costs. Build- 
ing permits in Chicago for October amounted to $3,800,000, 
about half the ten-year average. The same condition is 
reported throughout the Mid-West section. The Federal 
Reserve Bank review for November estimates $150,000,000 
worth of construction withheld pending price stabilization. 

Christmas business was slow in getting started this year, 
the week just passed being the first one that has felt any 
appreciable holiday buying. All retail stores are expe- 
riencing” good business now, but not so good as in past 
years at this time. 


Motors.—Inquiries from the railroads keep up, but few 
sales have resulted. The line in general is quiet with many 
prospective buyers apparently waiting for the price re- 
duction that probably will not conte. Motors between 1 hp. 
and 15 hp. are still hard to get, but the condition of all 
stocks is being gradually improved. 


Wire.—In general prices are unchanged. Bare and 
weatherproof are sold on a list that closely follows the 
copper market, and sufficient supplies are available to sat- 
isfy all wants on short notice. Magnet wire, so long at a 
premium, is now more easily obtained. 

Non-Metallic Flexible Conduit—With the close of the 
season for repair and reconstruction stocks are again in 
good shape. Factories report a good volume of orders 
on books, and nothing has been heard here yet of lower 
prices. 


Rigid Conduit—Demand still prevents jobbers from ac- 
cumulating any stock of the more popular sizes, but has 
recently fallen off to sufficient extent to promise better 
supplies in the immediate future, 


Line Material.—As is usual for this time of year both 
inquiries and orders are being placed at a slow rate. Could 
the remarkably open season have been foreseen much 
better business would have been done. 


Christmas Specialties.—Retail business is just being felt, 
but retailers are cautious in placing orders. A very heavy 
demand on jobbers is possible in the next ten days, for 
dealers’ stocks seem abnormally low. 


Washing Machines.—Sales continue in comfortable vol- 
ume. Some price cuts are reported, these apparently being 
confined to shopworn or demonstrated pieces and having 
no effect on the market in general. Many sales campaigns 
are in progress, uniform success being reported where prop- 
erly handled. Manufacturers report that jobbers show but 
little reduction in the volume of orders placed. 


Cross-Arms.—As forecast some weeks ago in this re- 
view, prices of cross-arms were revised, effective Dec. 1. 
Current quotation on N, E. L. A. specification, 5-ft. x 33- 
in. x 4-in., five-pin arms, is, in less than 1,000 linear feet, 
$145.61 per 100; over 1,000, $139.48; 3-ft. x 34-in. x 4}-in., 
two-pin arms are, in small quantities, $64.38 per 100, and 
in large lots $57.22. 
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BOSTON 


Business during the past week was rather spotty. Prices 
in general remained firm, barring a tendency toward lower 
quotations on rubber-covered wire, and the retail trade is 
advertising many mark-downs. Pre-holiday business is not 
believed to be up to normal among jobbers, though a fair 
sale of hollow ware is reported. Building and engineer- 
ing contracts in New England to Dec. 2 from Jan. 1 total 
$291,906,062, against $217,090,000 for the same period last 
year. Collections are fairly good among larger industrial 
concerns, but contractor-dealers and central stations are 
not paying their bills as promptly. Cautious buying con- 
tinues among the jobbers, who are still working hard to 
keep their stocks from running into excess figures of value. 
Deliveries are excellent and no serious shortages were 
reported this week. Labor conditions are improving from 
the productive standpoint. 


Lamps.—Lamps are now being stocked for sale in large 
quantities with little if any restriction as to size of orders. 
A leading distributer informed the ELECTRICAL WoRLD on 
Monday that while the demand for lamps is somewhat below 
last year’s a decided improvement in orders, taking the 
country as a whole, can be seen compared with a few weeks 
ago. One Boston warehouse had 1,500,000 lamps under its 
roof early in the week. 


Flexible Armored Conductor.—A quiet market prevails, 
with some occasional 1,000-ft. orders and good stocks. 
Prices are soft, this week’s quotation of $85 on single-strip 
No. 14 applying to 1,000-ft. lots and over. 


Rubber-Covered Wire.—An undercurrent of price weak- 
ness exists, with fair demand and ample stocks. No. 14 in 
5,000-ft. lots sells around $9 to $9.50. 


Motors.—Stocks continue to increase among competing 
distributers. Well-rounded lines are not generally preva- 
lent. Betterment work in industrial and mercantile estab- 
lishments continues to absorb many motors. Considerable 
competition exists among motor agencies for the disposal 
of larger sizes. 


Hollow Ware.—Healthy buying for the holiday trade is 
reported, toasters and percolators moving well. 


“Nail-it” Knobs.—Heavy stocks are available in local 
warehouses. One of the smaller jobbers had 300 barrels on 
hand early in the week, it is reported, and in barrel lots 
these are selling for $28.50 per 1,000. 


Loom.—So far prices do not reflect raw-material cost 
reductions. The market is dull and stocks are ample. 


Schedule Material.—Prices are steady, stocks are com- 
plete as a rule and the demand is only moderate. 


Washers and Cleaners.—Retail stocks are heavy, and the 
volume of business is insufficient to pull much on most job- 
bers. Cleaners are moving fairly well. 


ATLANTA 


Except for the activity in the holiday goods line business 
as a whole is reported rather dull, November business being 
slightly less than 30 per cent below that of October, and 
prospects indicate that December will show a still greater 
decrease. This is due to a great extent to the reluctance 
of the retail trade to place orders so near the inventory 
period on Jan. 1 and is in this respect a normal situation. 
Electrical supplies required in construction work are slow 
because of the falling off in building activities, little or no 
new construction being announced in the past few weeks. 
Building permits in Atlanta for the month of November 
number 174 and are valued at $365,000, this being less than 
one-half the value of permits for October. Construction 
companies report moderate activities in small additions and 
repair work and are receiving some inquiries regarding 
building operations to begin in the late spring, but the 
general opinion seems to be that there will not be a gen- 
eral resumption of heavy building before the first of 
March. 

Owing to the low price of cotton the farmers are hold- 
ing their crops and are not paying off their indebtedness 
as was contemplated, and this, of course, is causing a 
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stringency in money matters all up and down the line and 
has tended to slow up mercantile business in general. 
Cotton mills, oil mills and gins, as a result of the holding 
of cotton, are being forced to curtail their hours of opera- 
tion and in some instances to shut down entirely after 
having practically resumed normal operations ten days ago. 
How long this condition will continue to exist depends 
almost wholly upon how long the farmers continue to hold 
their product. 


Vacuum Cleaners.—The past ten days have seen a re- 
newed activity in this line. Stocks are somewhat low, but 
jobbers will hardly place heavy orders for replenishment 
of stocks before the first of the year. Prices show no 
change. 


Non-Metallic Flexible Conduit.—It is freely predicted by 
jobbers that the present price of $33 per 1,000 ft. for sy-in. 
size will break in the near future, as the manufacturers 
and jobbers are both heavily stocked. Buying is slow. 


Rectifiers—The heavy slump in the automobile and ga- 
rage trade is reflected in the falling off in demand for 
Tungar rectifiers, though the more firmly established com- 
panies are still purchasing as usual. Stocks are reported 
in fair condition and shipments are good, with price on 
the garage type steady at $117. 


Distributing Transformers.—Continued improvement is 
noted and most central stations have succeeded in accumu- 
lating small stocks for their requirements. This, of course, 
has slowed down the movement somewhat, but the demand 
for the popular sizes continues to hold up quite well and 
some jobbers report shortages, particularly in 10-kw., 15- 
kw. and 25-kw, sizes. Shipments are improving. 


Knife Switches.—The demand for knife switches is re- 
ported very light, the safety-switch type having contributed 
to the slow movement of this article. The smaller towns, 
however, continue to purchase the open-type switch, and 
the smaller sizes, particularly the two-pole type, are moving 
fairly well. Stocks are reported somewhat low because of 
jobbers’ hesitation in placing orders at this time. 


Wire.—F urther base reduction in the price of wire is re- 
ported, effective as of Dec. 1. Stocks of both weatherproof 
and rubber-covered are in good shape and the popular sizes 
continue in fair demand. 


ST. LOUIS 


In comparison with the previous week last week’s de- 
mand picked up appreciably, though it was still subnormal. 
The increase in activity is due mainly to last-minute orders 
for Christmas goods from dealers who put off buying any 
stock at all until they could estimate more closely just 
what they would need. Dealers report consumers looking 
over their stocks for suitable electrical gifts, but that 
there is a feeling that prices are high and not much buy- 
ing has shaped up so far. St. Louis department stores 
are stressing more strongly than ever the desirability of 
electrical gifts. 

Jobbers, in preparation for their inventories, are issuing 
numbers of hold orders to manufacturers in order to keep 
their totals as low as possible. Cancellations are becom- 
ing less frequent, however, and practically all jobbers re- 
port their stocks at favorable levels compared with other 
lines. Prices are remaining remarkably firm considering 
general business conditions. Collections are slightly easier 
but the sixty-day average has not been decreased. Build- 
ing has taken a further drop. 

Wire.—The situation has changed very little, but jobbers 
are encouraged by the fact that cancellations have dropped 
off considerably. Inquiries remain fair, but orders are low 
in size and number. No. 14 rubber-covered is held at $9.75 
per 1,000 ft. in 5,000-ft. lots, and weatherproof is quoted 
on 23 cents base. Long deliveries are quoted on magnet 
wire with no weakening of prices. 

Rigid Conduit—Demand is still strong enough to pre- 
vent jobbers from accumulating complete stocks of smaller 
sizes of both black and galvanized. Stocks of the larger 
sizes are fairly normal. A light demand is being taken 
care of through the interchange agreement of St. Louis 
jobbers. 
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Heaters.—Demand has been fairly good until the past 
week, but has slowed up considerably owing to the un- 
seasonably warm weather. Jobbers have good stocks on 
hand and they are looking forward to a particularly active 
season. 

Christmas Goods.—These Have been moving well, but 
jobbers are not expecting to equal the volume of last year. 
They have stocked up well, but their confidence has not 
been entirely re-echoed by many dealers who are just 
beginning to build up their stocks. 

Motors.—Large quantities of fractional motors can be 
obtained on immediate delivery, but stocks of larger sizes 
are spotty and deliveries of several months are quoted. 
Prices are holding well but demand is light. 

Outlet Boxes.—Stocks are spotty, some jobbers reporting 
that they can obtain enough to satisfy demand, which is 
comparatively light. Other jobbers report their stocks low 
and are finding it very difficult to get deliveries from manu- 
facturers. 

Knobs, Tubes and Cleats.—Practically all jobbers have 
very large stocks and are having quite a little difficulty 
in cutting them down for inventory purposes. Demand con- 
tinues light. 

Farm-Lighting Plants.—The demand predicted for Novem- 
ber did not materialize, and dealers are not having a great 
deal of success with the deferred-payment plan, which, it 
had been hoped, would solve the problem. Declining prices 
for farm products have put the farmer in a non-buying 
mood. Demand is slightly better than it was in the begin- 
ning of November. 





SAN FRANCISCO 


The value of the building permits issued in the principal 
California cities during November, 1920, is as follows: San 
Francisco, $1,469,940; Los Angeles, $6,267,660; Oakland, 
$563,676; Fresno, $312,925. The value of the building per- 
mits for November, 1919, were as follows: San Francisco, 
$2,050,809; Los Angeles, $5,232,537; Oakland, $595,465; 
Fresno, $376,033. The figures indicate the universal de- 
crease in electrical contracting, for the case of Los Angeles 
is unique in California. So far there has been little non- 
employment reported in California outside of the usual 
decrease in farm employment and the closing down of one 
or two shipyards. 


Electrical Appliances.—Although dealers are anticipat- 
ing a big Christmas business, yet during the past few 
weeks there have appeared indications that this business 
will be hurt by conditions such as the general public be- 
lief that electrical appliances will drop together with other 
commodities. It is true that several makes of washing ma- 
chines have dropped in price, or are believed to be ready 
to drop, because of shut-down factories and accumulated 
stock; but, on the other hand, the manufacturers of standard 
makes believe that their prices cannot be lowered because of 
labor and material costs. 


Heating Appliances.—A severe cold spell that followed 
the heavy rain has considerably increased the call for 
radiators and for heating pads. Stocks are good. Con- 
trary to early impressions there are good local stocks ob- 
tainable on appliances of the better sort, such as percolators 
in a variety of models, and grills. 


Line Material.—Business in line material has been un- 
usually brisk during the past month. The San Joaquin 
Light & Power Corporation plans to spend $3,000,000 in 
the next few months, mainly upon its 11,000-volt distribut- 
ing lines, for it has now a sufficiency of power but lacks 
distributing facilities in the newer districts. This work 
must be completed before the opening of the irrigation load 
in the early spring. 

Alarm Systems.—A nice business is reported by jobbers 
and dealers who have made special efforts in this line. 
Eastern shipments are required. 


Boxes and Covers.—There is no longer any shortage, in 
the northern part of this territory at least, of boxes, covers 
and other roughing-in material. 
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SEATTLE—PORTLAND 


Sales volumes in Seattle and the Puget Sound district 
reported by both jobbers and dealers show that business is 
languishing and that the total for November and Decem- 
ber will not nearly approximate original estimates. Job- 
bers and dealers as a whole agree that Christmas merchan- 
dise sales of electrical appliances will fall far short of last 
year’s figure because of the attitude of the buying public 
in refusing to purchase anything that is not absolutely 
essential. Domestic appliances, such as toasters, flatirons, 
percolators, etc., are moving comparatively well, but other 
lines of more expensive merchandise are moving poorly at 
present. 

Stocks in general are reported by both jobbers and dealers 
to be in very good condition with the exception of certain 
lines of hollow ware. Prices are holding, but a break down- 
ward would not be unexpected. An increasing number of 
lumber mills in both Oregon and Washington are being 
forced to cease operations because of inability to market 
their products without too great loss. Many still operat- 
ing have cut wages approximately 50 cents per day and 
intimate that further cuts will be necessary to reduce costs 
of manufacturing. The non-employment problem in lum- 
ber is becoming serious both in Oregon and Washington. 
Wages in all lines will be greatly reduced. 

In the Portland district jobbers report that business is 
continuing about the same as reported in the past few 
weeks’ period. Demand for ranges, washing machines and 
flatwork ironing machines has decreased very noticeably, 
but heating devices are not moving so rapidly as they 
should at this time of year. Stocks in general are in very 
good condition with exceptions of certain lines of hollow 
ware. 

There have been no price changes of any note recently. 

Portland contractors report that business is slowing up 
and expect this condition to continue until after the first 
of the year. Electricians are very plentiful. 


SALT LAKE CITY—DENVER 


Several important salesmen’s conventions are reported in 
session in the electrical jobbing centers. The keynote of 
these meetings is the imperative need of intensive selling 
methods to meet the contingency of a buyer’s market, the 
importance of quick turnovers and the need of eliminating 
dead stock. Stocks are plentiful in practically all electri- 
cal lines. Dealers and jobbers alike are able to get what 
they want on immediate delivery, while factories seem to 
have caught up on nearly all back orders. 

There is no apparent disposition to reduce retail prices. 
Opinion is divided among dealers as to whether a radical 
reduction would be ultimately good for the electrical trade. 
Some would welcome a materially reduced price schedule 
and be willing to take whatever loss is involved. It is gen- 
erally admitted that high prices are the biggest factor in 
keeping the consumer out of the market. There is a 
noticeable pick-up in the volume of electrical buying for the 
holidays. 


Christmas-Tree Sets.—Only the cheaper grades are in 
any considerable demand. Novelty lamps seem to rank 
highest in the favor of the buying public. Standard prod- 
ucts are too high in price to be attractive to the shopping 
public. 

Lamps.—Nearly every dealer is satisfied with his volume 
of lamp business. Buyers are choosing their lamps with 
more and more discrimination, looking especially to light- 
ing efficiency. The frosted globe is in unusually good de- 
mand. 


Fixtures.—The fixture business is at a low ebb. Build- 
ing is virtually at a standstill. One dealer who specializes 
in fixtures reports his volume at 20 per cent normal. 

Flatirons.—Irons are not going well. The prevailing re- 
tail price is around $8.25, representing a 20 per cent in- 
crease over the 1919 price. The investment is unattractive 
to the average buyer. 

Rotary Sewing Machines —The demand is almost neg- 
ligible, the selling price being $80. 
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Plug Cap 


A 20-amp. composition plug cap, 
polarized, has been placed on the mar- 
ket by Harvey Hubbell, Inc., Bridge- 





HEAVY-DUTY PLUG FOR POLARIZED 
SERVICE 


port, Conn. This No. 6720 cap is pro- 
vided with a hole large enough to admit 
weatherproof or asbestos-covered wire, 
and has sufficient capacity, says the 
manufacturer, for 32-volt circuits. 


Mirror and Lens Arrangement 
for Electric Signs 


A device for use in electric display 
signs has been developed by the Golden 
Glow Sign Corporation, 45 West Thirty- 
fourth Street, New York City. By 
means of this device light from a cen- 
trally located incandescent bulb is re- 
flected by mirrors behind a number of 
lenses which project the light. In an 
ordinary sign one bulb is used to il- 
luminate an entire letter, averaging 
twelve lights, and in a box sign one 
lamp is used for both sides of the sign. 
It is claimed that each lens is as bright 
in appearance as if an individual lamp 
were behind it. 


Water-Level Indicator 
A long-distance indicator intended 
primarily for application in forebays 





THE OPERATION OF INDICATOR IS INDE- 
PENDENT OF VOLTAGE VARIATIONS 


of hydro-electric plants has been placed 
on the market by D. W. Proebstel, 
Electric Building, Portland, Ore. The 
device consists of a  direct-current 
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NEW APPARATUS & APPLIANCES 


A Record of Latest Developments 
and Improvements in Manufacturers’ Products 
Used in the Electrical Field 
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motor whose field poles are changed in 
polarity as a result of changes in the 
water level. Five wires are required 
for connection with the control switch, 
which is placed at the measuring point 
and is actuated by a float. The device 
is usually built for operation at 120 
volts direct-current. 





Glue Warmer 


The Ideal electric bench glue warmer 
has been developed by the Halverson 
Company, Portland, Ore., for users of 
hot glue. It is made entirely of copper 
and equipped with safety fuse and sig- 
nal light. The upper compartment is 
divided to hold two quarts of glue in 
one side and water for the brush in 
the other. A three-heat switch is sup- 
plied. “Nichrome” ribbon is used for 
the new type of heating element. 


Attachment Plug 


Harvey Hubbell, Inc., Bridgeport, 
Conn., has placed on the market a com- 





FOR BAYONET BASE 


position attachment plug with bayonet 
base, No. 6712, for 250 volts and 6 amp. 


Ironing Machine 


An ironing machine with one open 
end, so that skirts and similar gar- 
ments can be slipped over it instead 
of having to be ironed doubled, has been 
developed by the Utensils Company, 
303 East Columbia Street, Fort Wayne, 
Ind. The ironer is motor driven and 
gas heated and finished in aluminum. 
For the convenience of the operator 
there is a pedal arrangement for work- 
ing both from the front and from the 
side. The belt wheel is guarded and 
the feed roll becomes inoperative when 
goods are not passing through. Other 
specifications are as follows: Floor 
space occupied, 18 in. x 38 in.; height, 
36 in.; steel-cut gears running in oil; 
heat-resisting roller bearings. 





Note on Recent Appliances 





Condulet Junctions 


Accessible junctions for condulet 
work have been placed on the market 
by the Crouse-Hinds Company, Syra- 
cuse, N. Y. 
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Resistance Unit for Welding 

The General Electric Company has 
developed an electric arc-welding equip- 
ment incorporating new features and 
especially adapted for welaing rail 
bonds on street or industrial railways. 
It is also applicable to welding work 
in industrial plants where loss of elec- 
trical energy is not objectionable. The 
apparatus consists of a wire resistance 
unit mounted in a light metal frame. 
Switches provide a welding current 
with range of from 60 amp. to 2C) amp. 
in 15-amp, steps. 





ESPECIALLY ADAPTED TO RAILWAY AND 
INDUSTRIAL PLANT WORK 


It is light, easily portable by two 
men and will not be injured by ex- 
posure to the weather. The circuit is 
controlled through a contactor operated 
by means of a push-button switch placed 
close’ to the electrode holder. 





Paper Tape 

An adhesive paper tape with high 
mechanical and dielectric strength, ac- 
cording to the manufacturer, has just 
been perfected by the Irvington Varnish 
& Insulator Company, Irvington, N. J. 
It has been made for taping coils and 
for general repair work. 





Motor-Driven Gas-Heated Ironer 


The new “Gainaday” ironer, recently 
placed on the market by the Pittsburgh 
Gage & Supply Company, Pittsburgh, 


i x ers ™ - a cay 





ALL GEARS COMPLETELY INCLOSED 


Pa., is electrically operated and heated 
by gas. It is made in 42-in., 46-in. and 
50-in. roll widths, has direct motor 
drive and is foot-controlled. 
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THE WESTERN ELECTRIC COMPANY 
has established a factory at 1601 Glenwood 
Avenue, Philadelphia, to produce precision 
measuring instruments for radio and other 
work. The shop occupies a _ four-story 
building of 60,000 sq.ft. floor space, and its 
personnel will consist of about 900 em- 
ployees. F. W. Willard is the plant super- 
intendent, but he will be stationed at the 
Hawthorne works; D. A. Wallace, assistant 
superintendent, will be located in Phila- 
delphia. 


THE CHASE-SHAWMUT COMPANY, 
Newburyport, Mass., announces that ap- 
proval by the Underwriters’ Laboratories, 


Inc., has been given on the company’s 600- 
volt line of renewable fuses to supplement 
approval of the 250-volt line, 


THE ARROW ELECTRIC COMPANY, 
Hartford, Conn., has provided a pictorial 
trip through its plant through the medium 
of its new distributors’ catalog, embracing 


MANUFACTURERS’ ACTIVITIES 


Record of Changes Affecting Sales and Distribution 
Together with Trade Personals and Notes on Foreign Trade, 
Jobbers’ News and New Trade Literature 


ELECTRICAL WORLD 
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Pittsburgh, Pa., is representative 
company in Pittsburgh, succeeding 
Stickle & Taylor Company (dissolved). 


KLEIGL BROTHERS, 240 West Fif- 
tieth Street, New York City, manufactur- 
ers of electrical stage equipment, have 
awarded contract for a four-story factory 
building, 60 ft. x 100 ft., to be erected at 
321 West Fiftieth Street and to cost about 
$65,000. 

THE ILLINOIS STOKER COMPANY, 
Alton, Ill, announces the appointment of 
the Ernest E. Lee Company, 115 South 
Dearborn Street, Chicago, as district rep- 
resentative for lowa, Wisconsin, Michigan, 
northern Indiana and northern Illinois. 

THE BOWLUS MANUFACTURING 
COMPANY, Springfield, Ohio, announces 
that it has more than trebled the facili- 
ties of its former manufacturing plant. 
The increased space will be used for the 
manufacture of its chain-drive boring ma- 





PLANT OF THE ARROW ELECTRIC COMPANY, HARTFORD, CONN. 


fifty-nine photographs showing activities in 
and around the plant. The new three- 
story extension to the factory adds about 
30,000 sq.ft. of floor area, with a restaurant 
on the top floor. 


THE M. B. 
nounces its removal 
108-116 South 


AUSTIN COMPANY an- 
on Dec. 1 to its own 
Desplaines 


new building at 
Street, Chicago. 

THE INTERNATIONAL ELECTRIC 
COMPANY, manufacturer of __ electrical 


heating appliances, Indianapolis, Ind., 
announces removal of its office and factory 
from the Century Building to 211-15 South 
McCrea Street, where a five-story and base- 
ment building will make available about 
five times as much floor space as hereto- 
fore. 

THE ECLIPSE ELECTRIC MACHIN- 
ERY COMPANY, Louisville, Ky., is plan- 
ning to erect a plant to cost about $20,000. 
Charles E. Willey, Thirty-first and Madison 
Streets, Louisville, is president. 


THE CHASE-SHAWMUT COMPANY, 
Newburyport, Mass., announces the ap- 
pointment of H. C. Moran, Keystone Build- 
ing, Pittsburgh, Pa., as district represen- 
tative for the following territory: West- 
ern Pennsylvania, Ohio, Kentucky and West 
Virginia. The Engineering Equipment 
Company, 1011 Chestnut Street, Philadel- 
phia, Pa., has also been appointed district 
representative for eastern Pennsylvania, 
New Jersey and Maryland. 


THE SIMPLEX WIRE & CABLE COM- 


PANY, 201 Devonshire Street, Boston, 
Mass., has announced that the E. S. Stickle 
Company, 305 Union Arcade _ Building, 





chine. The company for several years has 
made nothing for the electrical trade but 
boring machines. 


THE AMERICAN DI-ELECTRICS, LTD., 


95 Liberty Street, New York City, an- 
nounces the appointment of E. A. Thorn- 
well, 1026 Atlanta Trust Company Build- 


ing, Atlanta, Ga.,as agent for the Southern 
States. 

THE CHASE TURBINE MANUFACTUR- 
ING COMPANY, Orange, Mass., has re- 
cently established a new _ sales office at 
Portland, Me., in charge of Albert M. Dex- 


ter, manager. 
THE DRIVER-HARRIS COMPANY, 


Harrison, N. J., has offered for sale $750,- 
000 of 7 per cent cumulative sinking-fund 
preferred stock at $98 per share. This 
issue is redeemable as a whole or in part 
at the option of the company at 110 and 
acerued dividend. The proceeds will be 
used for new equipment and working capi- 
tal required by the rapid and constant 
growth of the company’s business. 


THE C. & G. COOPER COMPANY, Mount 
Vernon, Ohio, engine builder, has made a 
number of changes in its organization dur- 
ing the year. At the regular meeting held 
in June the following officers were elected: 
B. B. Williams, president and general man- 
ager; F. H. Thomas, vice-president in 
charge of sales; Mr. Taylor, secretary in 
charge of production, and W. L. Daney, 
treasurer. The company reports an in- 
creasing volume of business. 

THE STUART PRODUCTS CORPORA- 
TION. manufacturer of ‘“Make-UR-Own” 
batteries, has recently removed from 440 
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South Green Street, Chicago, to 665 West 
Washington Boulevard, where it has much 
larger quarters. The company has organ- 
ized a sales promotion department to 
co-operate with jobbers and dealers. 


THE C. M. SORENSON COmPANY, 177 
Fast Eighty-seventh Street, New York 
City, manufacturer of electrically driven 
air compressors, etc., has filed notice of 
increase in capital stock from $30,000 to 
$200,000. 


HEYL & PATTERSON, INC., 51 Water 
Street, Pittsburgh, manufacturer of ele- 
vators, hoists, ete., has awarded contract 
for the construction of a two-story build- 
ing to cost about $60,000. 


‘THE F. S. PAYNE COMPANY, Cam- 
bridge, Mass., manufacturer of elevators, 
has within the last two years opened of- 
fices at 177 Church Street, New Haven, 
Conn., and at 13 Merrimack Square, Lowell, 
Mass., and has virtually doubled its fac- 
tory floor space in that time. 


J. W. MURPHY, former sales manager 
of the Esterline Company, has established 
a manufacturers’ agency under the name 
of the J. W. Murphy Company at 108 South 
La Salle Street, Chicago. The company will 
handle Esterline and Duncan meters as 
well as some other parallel lines. 


FAIR DEMAND FOR STARTING AND 
LIGHTING SETS. — Notwithstanding the 
present recession in general business and 
the falling off of work in many automo- 
bile factories, the demand for starting and 
lighting sets in the Massachusetts factories 
of the American Bosch Magneto Corpora- 
tion continues active. At present about 
2,500 starting and lighting sets are being 
turned out monthly at the Cambridge plant 
(formerly Gray & Davis factory), and the 
Amesbury lamp factory is being overhauled 
for increased production. New  cost-ac- 
counting methods are being put into effect 
in these plants. An increase in net profits 
during the fall has been realized at the 
Cambridge factory. 


J. EB. SLIMP has been appointed sales 
manager in Chicago of the E. T. Chapin 
Company, manufacturer of Western red- 
cedar poles, piling and posts at Spokane, 
Wash. Mr. Slimp, who has been selling 
supplies and équipment to electric rail- 
way and transmission companies for the 
last twenty years, will have his offices at 
127 North Dearborn Street. The district 
to be covered by the Chicago office of the 
cempany is everything in the United States 
east of the Dakotas and that part of 
Canada east of Winnipeg. 

THE HANSEN STORE & FIXTURE 
COMPANY, Seattle, Wash., contemplates 
building a three-story addition, 50 ft. x 50 
ft., to cost, exclusive of equipment, $15,- 


000. Additional equipment will be in- 
stalled. 


Foreign Trade Notes 
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THE SIMPLEX WIRE & CABLE COM- 
PANY, 201 Devonshire Street, Boston, 
Mass,. has made arrangements with the 
Eastern Engineering Company, Tampico, 
Mexico, to handle its products in that ter- 
ritory. H. W. Page is manager and chief 
engineer of the Eastern company. 


STANDARDS FOR ELECTRIC CABLES 
AND MACHINERY IN BELGIUM.—Offi- 
cial standards for electric cables and ma- 
chinery adopted by the Chambre Syndicale 
des Electricien’s of Belgium, it is reported, 
have been published. The general condi- 
tions of government contracts are also 
given. 
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Foreign Trade Opportunities 
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Following are listed opportunites to enter 
foreign markets. Where the item is num- 
bered further information can be obtained 
from the Bureau of Foreign and Domestic 
Commerce, Washington, by mentioning the 
number. 


A firm of manufacturers’ agents in South 
Africa (No. 34,097) desires to secure an 
agency for the sale of electric pleasure and 
commercial automobiles. 


A mercantile firm in Finland (No. 34,099) 
desires to secure an agency for the sale of 
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electric motors, acecssories and appliances 
of every description. 


The managing director of an engineering 
firm in India (No. 34,109) desires to be 
placed in communication with manufac- 
turers of electric train-lighting systems, 
with a view to promoting their sale in that 
country. 


A sales corporation in Canada (No. 34,- 
112) desires to secure the representation 
of manufacturers for the sale on a com- 
mission basis of electric fixtures, etc. 


A commercial agent in Spain (No. 34,086) 
desires to secure an agency for the sale of 
electric hotplates and stoves, wire, electri- 
cal wares, etc. 
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Trade Publications 


ELECTRIC FURNACE. — The Booth 
Electric Furnace Company, New York City, 
is circulating an illustrated booklet on its 
rotating drum-type electric furnace. 


BRUSH HOLDER EQUIPMENT.—The 
Baylis Company, Bloomfield, N. J., is dis- 
tributing bulletin 516; entitled, ““Commuta- 
tion Troubles and Their Elimination,” in 
which is described its reaction brush-holder 
equipment. 

GAS ENGINES.—“Cooper Gas Engines” 
is the title of a forty-page catalog issued 
by the C. & G. Cooper Company, Mount 
Vernon, Ohio, in which it describes its dif- 
ferent types of gas engines and accessories. 


PANELBOARDS.—tThe Benjamin Electric 
Manufacturing Company, Chicago, is dis- 
tributing catalog S-3, covering the Benja- 
min-Starrett panelboards and cabinets for 
lighting requirements. 


CRANES AND HOISTS.—tThe Shepard 
Electric Crane & Hoist Company, Montour 
Falls, . Y¥., has recently published a 
twenty-six-page booklet entitled, “Aérial 
Railway of Industry,” describing and illus- 
trating its cranes and hoists. 


ELECTRIC FANS.—The Hunter Fan & 
Motor Company, Fulton, N. Y., has issued 
booklet 110, covering its different types of 
fans for direct and alternating-current. 


ELECTRICAL DEVICES FOR SERV- 
ICE STATIONS.—The F. B. Electric & 
Manufacturing Company, Detroit, Mich., is 
distributing folders covering its products, 
including F. B. test sets, coil and magneto 
testers, battery testers, motor generator 
sets, battery-charging panels, discharge 
rheostats, etc. 
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New Incorporations 
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THE ROCKAWAY GAS & ELECTRIC 
APPLIANCE COMPANY, Inwood, N. Y., 
has been incorporated with a capital stock 
of $20,000 to manufacture electrical and 
gas appliances. The incorporators are J. 
E. and C.-Smith and A. A. Wiley, Inwood. 


THE B: W. ELECTRIC COMPANY has 
filed articles of incorporation under the 
laws of the state of Delaware with a capi- 
tal stock of $500,000 to manufacture elec- 
trical products. The incorporators are T. 
L. Croteau, M. A. Bruce and S. E. Dill, 
Wilmington, Del. 


THE DIXIE STORAGE BATTERY COM- 
PANY, Charleston, W. Va., has been in- 
corporated by Andrew Gardner, A. E. 
Hayes and Roy Pennywait. The company 
is capitalized at $100,000 and proposes to 
manufacture storage batteries 


THE ACME LIGHTING FIXTURE 
COMPANY, New York City, has been in- 
corporated by M. Ehrlich, S. S. Kogan and 
T. L. Sklamberg, 299 Broadway, New York 
City. The company is capitalized at $30,000 
and proposes to manufacture metal electric 
and gas fixtures. 


THE PLAZA ELECTRIC COMPANY, 
Bridgeport, Conn., has been incorporated 
with a capital stock of $50,000 to manu- 
facture electrical specialties. The incor- 
porators are Samuel Bernstein, A. A. Nel- 
son -and F. M. McCue, 56 Sherman Street, 
Bridgeport, Conn. 


THE REVOLVING TRANSFORMER 
COMPANY, Cleveland, Ohio, has been in- 
corporated by J. C. Lincoln, John C. Lin- 
coln, James H. Griswold, John A. Hadden 
and David E. Green. The company is capi- 
talized at $100,000 and proposes to manu- 
facture electrical apparatus. 
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THE ELECTRIC REGULATOR MANU- 
FACTURING CORPORATION, New York, 
N. Y., has been incorporated with a capi- 
tal stock of $100,000 to manufacture elec- 
trical controlling devices. The incorpo- 
rators are M. Samburg, J. G. Hochman and 
A. M. Levy, 195 Chrystie Street, New York 
City. 

THE WINNSBORO (TEX.) ICE & 
LIGHT COMPANY has been incorporated 
with a capital stock of $60,000 by R. C. 
and K. A. Campbell and J. W. Rhone. 

THE BILT-WELL LIGHTING FIX- 
TURE COMPANY, New York City, has 
been chartered with a capital stock of $25,- 
000 by J. and H. J. Glassberg, 87 Manhat- 
tan Street, New York City. 


Construction 


News 


Projects, Plans, Bids and Contracts, 
Contemplated or Under Way 





New England States 


PITTSFIELD, MASS.—The Pittsfield 
Electric Company, 92 Renne Avenue, con- 
templates the erection of an addition to its 
power plant at a cost of between $100,000 
and $125,000. 


WORCESTER, MASS.—The New _ Eng- 
land Power Company, 35 Harvard Street, 
has petitioned the Department of Public 
Utilities for approval of an issue of $250,- 
000 stock and $550,000 bonds, the proceeds 
to be used for extensions to the generating 
plant, transmission lines and installations 
of service. 


Middle Atlantic States 


CADYVILLE, N. Y.—The International 
Paper Company, 30 Broad Street, New York 
City, has had plans prepared for the erec- 
tion of a dam and hydro-electric plant on 
the Saranac River to cost about $250,000. 
A. H. White, care of the company, is engi- 
neer. 


NEW YORK, N. Y.—The United Electric 
Light & Power Company, 130 East Fif- 
teenth Street, it is understood, will soon 
take bids for the erection of a three-story 
plant on West Ninety-seventh Street, to eost 
about $150,000. 


OWEGO, N. Y.—The Owego Light & 
Power Company has petitioned the State 
Public Service Commission for permission 
to construct extensions to its electric plant. 


POTSDAM, N. Y.—The Racquette River 
Paper Company, Potsdam, has had survey 
made for the development of water power 
on the Racquette River at Sissonville. C. 
E. Eaton, Sherman Building, Watertown, 
is engineer. 


JERSEY CITY, N. J.—The Hudson Coun- 
ty Boulevard Commission will receive bids 
until Dec. 28 for furnishing two generators 
and steam turbine to cost $36,000 for the 
lighting plant. F. Ratigan is acting 
county engineer. 


MEADVILLE, PA.—At a recent meeting 
of the City Council the proposition of erect- 
ing an electric light and power plant was 
discussed. 


BUCKHANNON, W. VA.—The Buckhan- 
non Light & Water Company has been reor- 
ganized and the erection of a 350-kw. power 
plant is contemplated. Enoch Bellis is 
president. 


WASHINGTON, D. C.—Bids will be re- 
ceived at the office of Supervising Archi- 
tect, Treasury Department, until Dec. 22 
for permanent light and power feeders at 
the United States Auditor’s Building. 


WASHINGTON, D. C.—Bids will be re- 
ceived at the office of the Supervising Ar- 
chitect, Treasury Department, until Dec. 23 
for extending outside light and power feed- 
ers and for electric and conduit wiring at 
the United States Public Health Service 
Hospital No. 32, 2650 Wisconsin Ave. 








North Central States 


PORT HURON, MICH.—C., Kern & Com- 
pany contemplates the erection of an elec- 
trically operated ice plant to cost about 
$100,000. 
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CINCINNATI, OHIO.—The Cincinnati 
Gas & Electric Company, 114 West Sixth 
Street, has plans under consideration for 
the installation of a fourth generating unit. 
Cc. D. Jones is president. 


COLUMBUS, OHIO.—It has_ been re- 
ported that the Northern Ohio Traction & 
Light Company, Akron, plans to construct 
an electric power plant along the Muskin- 
gum River, to generate an initial capecity 
of 100,000 kw. at a cost of about $15,000,- 
000, including the erection of transmission 
lines, etc. 


BLOOMFIELD, KY.—H. Peet, Jr., re- 
cently purchased the plant of the Bloomfield 
Utilities Company and contemplates the 
erection of a 14-mile transmission line at 
a cost of about $10,000, installation of 
alternators, transformers, etc. 


CARROLLTON, KY.—Bids will be re- 
ceived about Dec. 20 for improvements to 
the electric power plant and water-works 
to cost about $12,000. 


COVINGTON, KY.—Bids will be received 
at the office of the Supervising Architect, 
Treasury Department, Washington, D. C., 
until Dec. 21 for conduit, wiring changes 
and lighting fixtures, etc., in the post office 
and court house. 

PADUCAH, KY.—tThe city officials are 
considering the installation of a double 
system dynamo at the municipal light plant 
to cost about $20,000. 


TAYLORVILLE, KY.—The city officials 
have had plans prepared for the erection 
of an electric light plant. 


CROWN POINT, IND.—Bids will be 
received about Jan. 1 by J. Coleman, archi- 
tect, 6257 St. Lawrence Avenue, Chicago, 
Tll., for the erection of several buildings, 
including a 50-ft. x 50-ft. power plant for 
Sabesene Point Hospital, to cost about 


BEARDSTOWN, ILL.—Bids will be re- 
ceived by the Board of Commissioners, care 
of J. H. Bowman, about Feb. 15 for the 
construction of a drainage and power plant 
to cost about $175,000. Goodell & Millard 
are structural and mechanical engineers. 


ASHLAND, WIS.—The L. E. Myers Com- 
pany, Ashland, recently had under discus- 
sion the proposition to harness the Flam- 
beau River between Park Falls and Lady- 
smith and erect numerous transmission 
lines for the purpose of serving light and 
power to the cities of northern Wisconsin. 
The cost of the development of such a proj- 
ect is estimated at about $3,500,000. gE E. 
Myers, Monadnock Building, Chicago, IL, 


-is president. 


RUSH_ CITY, MINN.—J. D. Markham 
and A. Kelsey, Benson, Wis., contemplate 
the erection of a power plant, dam and a 
7-mile transmission line across the St. Croix 
River at an estimated cost of about $2,000,- 
000. Plans include the development of 
20,000 kw. minimum capacity and a maxi- 
mum of 60,000 kw. Druar & Millinowski, 
512 Globe Building, St. Paul, Minn., are 
engineers. 


SAUK CENTER, MINN.—<An election 
will be held soon for the purpose of sub- 
mitting to the voters a proposition to issue 
$15,000 for improvements to the lighting 
system. J. F. Cooper is city clerk. 


ST. LOUIS, MO.—The Chester Iron & 
Foundry Company, E. A. Linnis, secretary, 
7000 Vulcan Street, will receive bids about 
Jan. 1 for the erection of a foundry and 
power plant to cost about $30,000. L. 
Haeger is architect. 

OLDHAM, S. D.—Bonds to the- amount 
of $25,000 have been voted for the purpose 
of improving the electric light system. 


MILFORD, NEB.— The Nebraska Corn 
Mills plans to remodel and enlarge its 
hydro-electric plant at a cost of about 
$20,000. Koenig, Hollister & Company, 401 
Bankers’ Life Building, Lincoln, are engi- 
neers. 





Southern States 


BIRMINGHAM, ALA.—The city officials 
contemplate the installation of a fire-alarm 
system to include 30 miles of underground 
work and 200 miles of overhead construc- 
tion, forty additional boxes, etc. The cost 
is estimated at about $174,000. 


JACKSON, MISS.—The Mississippi State 
Board of Health contemplates the erection 
of a power house at the sanatorium at 
this place ta cost about $65,000. B. Price, 
1420 Jefferson Bank, Birmingham, Ala., is 
architect. 

MACON, MISS.—Bonds to the amount of 
$25,000 have been voted for the purpose 
of improving and repairing the light and 
water plants. 

AMARILLO, TEX.—T. B. Slaughter con- 
templates the erection of a hydro-electric 
plant at Palo Duro Canyon to cost about 
$1,000,000, including equipment. 
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FORT WORTH, TEX.—It has been re- 
ported that the Fort Worth Power & Light 
Company plans to enlarge its plant. 








Pacific and Mountain States 


CENTRALIA, WASH.— The City Com- 
mission has passed a resolution creating 
an improvement district for the installation 
of an ornamental lighting system in the 
business section. 

DEER PARK, WASH.—According to M. 
F. Mendenhall, president of the Mount 
Spokane Power Company, plans are under 
way for rebuilding and enlarging one of 
its plants and doubling the present capacity 
of 150,000 hp. 

TACOMA, WASH.—The City Council has 
authorized the installation of electric power 
at =~ Green River purification plant and 
intake. 


TACOMA, WASH.—The City Council 
passed ordinances authorizing the purchase 
of $15,000 worth of copper wire and trans~ 
formers to cost about $20,000. 


GEORGETOWN, CAL.—The city officials 
contemplate the installation of electric 
lights. G. G. DeVore is one of the com- 
mittee in charge. 

LOS ANGELES, CAL.—J. S. Dodge, 
chairman of the Board of Supervisors, re- 
cently discussed changing the plans for the 
Pacoima Dam which will bring the pre- 
viously estimated cost of $2,500,000 down 
to $1,500,000. Plans include the erection 
of a hydro-electric plant for the use of the 
residents and ranchers of the San Fernando 
Valley. J. W. Reagan, Court House, is 
engineer. 

LOS ANGELES, CAL.—Plans for a con- 
servation and reclamation project in the 
San Gabriel Canyon have been announced 
by Chief Engineer Reagan of the Los An- 
geles County Flood Control District. Ac- 
cording to Mr. Reagan, it is planned to 
erect a power plant to develop 11,455 hp., 
and the cost is estimated at $15,000,000. 

SACRAMENTO, CAL.—F. Miller, city 
engineer, has been instructed to investigate 
sites for the proposed new power plant. 

SAN BERNANDINO, CAL.—The city 
officials have retained C. F. Finkle, con- 
sulting engineer, I. W. Heilman Building, 
Los Angeles, to make report and prepare 
plans for water and power development in 
Cajon Basin. Plans include the develop- 
ment of 1,000 hp. and storage of 630 in. of 
water at the Mathew’s Lake project to cost 
about $733,000, and the development of 770 
hp. and storage of 590 in. of water at the 
Vincent Cienega project to cost about 
$767,000. 


SANTA YNEZ, CAL.—Ranchers of Santa 
Ynez Valley are organizing for the purpose 
of negotiating with the San Joaquin Power 
Company to supply light and power in the 
valley and also in the Los Olives district. 
A. Hunt, Santa Ynez, is secretary. 

HAILEY, IDAHO.—The Mascot Mining 
& Milling Company contemplates the instal- 
lation as 700-hp. hydro-electric unit next 
spring. C. Peters is president. 

SHOSHONI, WYO.—Bids will be received 
by the Department of Interior, United 
States Reclamation Service, Denver, Col, 
until Dec. 23 for furnishing electrical appa- 
ratus for the power plant of the Shoshoni 
project. For information apply to the 
United States Reclamation Service, 412 
Tramway Building, Denver, Col. 

CEDAREDGE, COL.—W. L. and F. J. 
Parker have applied to the City Council 
for a franchise to erect and operate an 
electric plant. 

QUESTA, N. M.—The Molybdenum Cor- 
poration of America contemplates the con- 
struction of a hydro-electric plant on the 
Red River near this place. 
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TORONTO, ONT.—Report of estimates 
for 1921 by R. C. Harris, city engineer, 
includes: Installation of insulated negative 
feeder line on the Danforth Avenue Rail- 
way for prevention of electrolysis, $31,350; 
boilers and generators at the Riverdale 
pumping station, $100,000; generator and 
alterations at the Highland Station, $156,000. 

PRINCE ALBERT, SASK.—Bids will be 
received by E. F. Webb, city clerk, until 
Dec. 18 for pumping equipment as follows: 
One horizontal centrifugal pump, 1,400 
Imperial g.p.m., 50-ft. head, direct-connected 
to alternating-current electric motor: one 
pump as above without electric motor (al- 
ternative) ; one horizontal centrifugal pump 
with capacity and head as above direct- 
connected to steam turbine; one horizontal 
centrifugal pump, 1,400 Imperial g.p.m., 190 
ft. head, direct-connected to alternating- 
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current electric motor; one horizontal cen- 
trifugal pump, 700 Imperial g.p.m., 190 ft. 
head, direct-connected to alternating-cur- 
rent motor; one _ horizontal centrifugal 
pump, 1,400 Imperial g.p.m., 190 ft. head, 
direct-connected to steam turbine; two ver- 
tical centrifugal pumps, 500 U. S. g.p.m., 40 
ft. head, suitable for sewage, pumping, di- 
rect-connected to alternating-current motor. 
Information and specifications may be ob- 
tained on application to the office of the 
Electrical Superintendent, City Hall. 





Miscellaneous 
WRANGELL, ALASKA.—The Wrangell 
Mining, Pulp & Power Company has been 
incorporated for $1,000,000 by W. D. Grant 
and others for the purpose of supplying 
electric power for mining operations. 


Record of 
Electrical 
Patents 
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1,360,168. ANTENNA; Ernst F. W. Alex- 
anderson, Schenectady, N. Y. App. filed 
Feb. 15, 1918. Several ground connec- 
tions. 

1,360,169. RADIOSIGNALING SYSTEM; Ernst 
F. W. Alexanderson, Schenectady, N. Y. 
App. filed Dec. 24, 1918.  Arc-generator 
sending system. 


1,360,197. Gas LicHTeR; Johan O. Delen, 
Gothenburg, Sweden. App. filed May 4, 
1920. Electric spark. 

1,360,218. Putt Socket; David Hjorth, 
Bridgeport, Conn. App. filed March 18, 
1919. Of sheet-metal parts. 

1,360,231. PRINTING TELEGRAPH; Charles 
L. Krum and Howard L. Krum, Chicago, 
Ill. App. filed March 7, 1914. Rotatable 
transmitting and receiving switch mech- 
anism. 

1,360,235. ELectric RELAY; Gustavus Mc- 
Alpine, London, England. App. filed Dec. 


10, 1919. Increased sensitiveness and 
small time lag. 
1,360,246. AutTomMaTic ELECTRIC GENERAT- 


ING SYSTEM; Edward B. Reese, Indian- 
apolis, Ind. App. filed Aug. 14, 1916. 
For automatically cutting in or out 
source of energy. 

(Issued Nov. 30, 1920) 

1,360,069. Liquip ELectric RESISTANCE; 
John H. Wolliscroft, Great Crosny, near 
Liverpool, England. App. filed April 17, 
1916. Electrolyte passes from one cham- 
ber to another. 

1,360,257. MotTor-ContTrRoL SyYsTeEM; John 
H. Albrecht, Pittsburgh, Pa. App. filed 
Dec. 20, 1916. For blooming mills. 

1,360,266. LockKING Device FoR ELECTRIC 
LIGHT BULBS; James P. Cassidy, New 
Haven, Conn. App. filed April 7, 1919. 
Prevents theft. 

1,360,267. ELECTRIC HEATING ELEMENT; 
Lewis W. Chubb, Pittsburgh, Pa. App. 
filed Sept. 5, 1916. For flatirons, per- 
colators, ete. 

1,360,273. IGNITION System; Alfred C. De 
Lorme, East Orange, N. J. App. filed 
Oct. 29, 1917. For eight cylinder V-engine. 

1,360,274. IGNITION System; Alfred C. De 
Lorme, East Orange, N. J. App. filed 
April 15, 1919. For eight cylinder 
V-engine. 

1,360,288. WELDING MECHANISM; James T. 
Griffin, Oak Park, Ill. App. filed April 
29, 1920. For welding contact elements 
to studs. 


1,360,293. PHASE CONVERTER: Rudolf E. 
Hellmund, Pittsburgh, Pa. App. filed 


April 29, 1915. Self-starting for single- 
phase. 

1,360,300. MorTror-ConTROL SYSTEM; Reese 
T. Kintzing, Wilkinsburg, Pa. App. filed 
Jan. 30, 1920. For driving rubber calen- 
ders, etc. 


1,360,326. PERMEAMETER; Joseph Slepian, 


Wilkinsburg, Pa. App. filed July 25, 
1918. Eliminates losses of air-gap re- 
sistance. 

1,360,331. TESTING AND ADJUSTING APPA- 
RATUS FOR CorD Crrcuits; John F. Too- 
mey, New York, N. Y. 
1917. “Telephone. 


App. filed Sept. 1, 








VoL. 76, No. 24 


1,360,332. Testine CrrcuIT; John F. Too- 
mey, New York, N. Y. App. filed June 21, 
1919. Telephone. 


1,360,352. INsunLaTor; Arthur O. Austin, 
Barberton, Ohio. App. filed May 29, 1916. 
Cushion for pin insulator. 


1,360,371. METERING PANEL; John Cuth- 
bert, Chicago, Ill App. filed Oct. 12, 
1915. Quickly installed. 

1,360,372. PANELBOARD; John Cuthbert, 
Chicago, Ill App. filed Oct. 12, 1915. 
Plurality of like sections. 

1,360,373. PANELBOARD; John Cuthbert, 
Chicago, Ill. App. filed Nov. 5, 1915. 
Plurality of like sections. 

1,360,374. CABINET STRUCTURE FOR PANEL- 
BOARDS; John Cuthbert, Chicago, [IIl. 
App. filed Nov. 5, 1915. Flush-type 
cabinet with detachable cover plate. 

1,360,404. OmL-WELL HEATER; George S. 
Hollister, Boston, Mass. App. filed May 
7, 1919. Lowered like a plummet. 


1,360,420. Execrric ELevator; Nils O. 
Lindstrom, Nutley, N. J. App. filed July 
15, 1918. Automatic or manual. 


1,360,437. Exectric WATER HEATER; An- 
tonio Papini, Philadelphia, Pa. App. filed 
July 8, 1920. Carbon cylinder type. 

1,360,447. APPARATUS FOR ELECTRICALLY 
TREATING LiIQquIDS; Harry B. Rudd, 
Akron, Ohio. App. filed Sept. 22, 1919. 
Sterilizer. 


1,360,452. Exectric HEATER; William A. 
Sharpe, Detroit, Mich. App. filed Jan. 
26, 1920. Heating element cut from 


rolled ribbon. 


1,360,462. MEANS FOR REGULATING ALTER- 
NATING CURRENTS; Erwin R. Stoekle, 
Milwaukee, Wis. App. filed Nov. 10,1917. 
For polyphase currents. 


1,360,482. DYNAMO-ELECTRIC MACHINE; 
John B. Wiard, Lynn, Mass. App. filed 
Sept. 15, 1919. Improvements in con- 
struction. 


1,360,483. DYNAMO-ELECTRIC MACHINE; 
John B. Wiard, Lynn, Mass. App. filed 
ieee 8, 1919. Provisions for dissipating 

eat. 


1,360,510. ELectrIc FLuip HEATER; Andrew 
B. Elliott, Toledo, Ohio. App. filed April 
19, 1920. Prevents frozen radiator. 


1,360,541. ELECTROLYTIC APPARATUS; Isaac 
H. Levin, New York, N. Y. App. filed 
Oct. 25, 1915. Filter-press type. 


1,360,542. ELecTROLYTIC APPARATUS; Isaac 
H. Levin, New York, N. Y. App. filed 
May 25,1917. Production of oxygen and 
hydrogen. 

1,360,543. WateR-FEED ATTACHMENT FOR 
ELECTROLYTIC CELLS; Isaac H. Levin, 
New York, N. Y. App. filed April 21, 
1919. Fill cup is safety valve. 


1,360,544. ELECTROLYTIC CELL; Isaac H. 
Levin, New York, N. Y. App. filed April 
21, 1919. Gas-tight insulating support. 


1,360,545. ELECTRODE; Isaac H. Levin, New 
York, N. Y. App. filed April 21, 1919. 
For production of oxygen and hydrogen. 


1,360,589. PRIMARY BATTERY; Charles B. 
Schoenmehl and Martin L. Martus,Water- 
bury, Conn. App. filed June 4, 1917. 
Cylindrical form. 


1,360,592. CHARGING SYSTEM FOR STORAGE 
BATTERIES ; William W. Sloane, Chicago, 
Ill. App. filed Feb. 20, 1920. For loco- 
motives. 


1,360,601. METHOD OF AND APPARATUS FOR 
SEPARATING MAGNETIC MATERIAL; George 
Ullrich, Magdeburg, Germany. App. filed 
Feb. 9, 1916. Drum type. . 


1,360,632. LIsTENING-IN SIGNAL FOR TELE- 
PHONE APPARATUS; George I. Galitzka, 
New York, N. Y. App. filed Feb. 20, 
1917. Warns subscriber that operator is 
listening. 


1,360,635. SIGNALING Device; Clarence B. 
Harlow, Chicago, Ill. App. filed Nov. 21, 
1917. Horn. 


1,360,640. MAGNETO-ELECTRIC IGNITION 
MACHINE; Ernst Hurlimann, Zuchwill, 
Switzerland. App. filed Oct. 23, 1919. 
Method of mounting poles. 


1,360,654. APPARATUS FOR ELECTRICALLY 
CHARGING FLUIDS; Edgar E. Littlefield, 
Seattle, Wash; App. filed March 10, 1919 
For charging sprays. 


1,360,677. CoLLECTION Box; er Be F. 
Perry, Pittsburgh, Pa. App. filed Sept. 
10, 1919. Fare box. 


1,360,686. MAGNET-WIRE RETRIEVER; Harry 
C. Robinson, Coatesville, Pa. App. filed 
Dec. 12, 1919. For lifting-magnets. 


1,360,694. NAVIGATIONAL APPARATUS; Elmer 
A. Sperry, Brooklyn, N. Y. App. filed 
Nov. 13, 1914. Will automatically keep 
ship on its course. 




















